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I . Summary 


Chapter  II.  Introduction 

This  is  the  first  comprehensive  water  quality  inventory  for  Montana  since 
1976.  Since  the  last  505(b)  report  was  prepared  four  years  ago,  a number  of 
new  tools  have  been  developed  for  assessment  of  water  quality  in  Montana. 

These  tools  include  a stream  fishery  data  base,  computerized  summaries  of 
Montana  water  quality  data,  and  a biological  monitoring  program.  Perhaps  the 
most  significant  contribution  to  water  quality  assessment  in  Montana  has  been 
the  massive  amount  of  information  collected  on  nonpoint  source  pollution 
over  the  last  four  years  by  the  State,  .^reawide,  and  Indian  208  organizations. 

Chapter  III.  Current  Water  Quality  Conditions  and  Recent  Trends 

A.  Monitoring  Programs 

Water  quality  monitoring  programs  are  described  for  five  federal  agencies 
and  the  State  of  Montana.  Also  described  is  the  state's  new  Biological 
Monitoring  Program,  which  will  be  the  focus  of  water  quality  trend  assessments 
in  future  505(b)  reports.  Monitoring  has  expanded  significantly  over  the 
last  several  years,  primarily  because  of  the  emerging  importance  of  nonpoint 
source  pollution  and  the  new  laws  designed  to  control  it. 

B.  Assessment  of  Water  Quality 

The  following  waters  currently  are  not  supporting  fishing  and/or  swimming 
along  all  or  a portion  of  their  length: 

Statewide  208  Area-- 

Beaverhead  River 
Milk  River 

Muddy  Creek  (Sun  River) 

Prickly  Pear  Creek 
Silver  Bow  Creek 

Blue  Ribbons  208  Area-- 

Bozeman  Creek 
Camp  Creek 
Cement  Creek 
Dry  Creek 

East  Gallatin  River 
Elk  Creek 
Godfrey  Creek 
Moore's  Creek 
Yellow  Dog  Creek 
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Flathead  208  Area-- 


Ashley  Creek 
Crow  Creek 
Hot  Springs  Creek 
Mission  Creek 
Post  Creek 

It  is  expected  that  more  streams  will  be  added  to  this  list  as  the  Statewide  208 
nonpoint  source  pollution  assessment  program  shifts  into  a more  site-specific, 
field-oriented  phase.  Most  of  the  known  unswimmable  and  unfishable  waters  in 
Montana  are  that  way  because  of  nonpoint  source  pollution,  which,  in  some 
cases,  is  aggravated  by  improperly  treated  municipal  or  industrial  discharges. 

C.  Evaluation  of  Water  Quality  Trends 

Seventeen  of  the  86  STORET-based  water  quality  monitoring  stations  in 
Nfontana  active  in  1978  had  levels  of  one  or  more  parameters  that  exceeded 
water  quality  standards  or  criteria.  At  25  of  these  same  86  stations, 
significant  statistical  differences  were  observed  for  one  or  more  parameters 
in  1978  compared  with  aggregated  data  for  1975,  1976,  and  1977.  Conditions 
were  improving  for  nine  station/parameter  combinations  but  were  degrading 
for  41  station/parameter  combinations.  Parameter  concentrations  were  at 
critical  levels  in  1978  for  17  of  the  degrading  situations, 

D . Lakes 

A statewide  inventory  is  now  being  conducted  to  assess  the  trophic 
status  of  Ntontana's  public  lakes.  Two  lakes --Sacajawea  and  Georgetown- - 
have  been  funded  in  FY  1980  for  upgrading  under  the  EPA  Clean  Lakes  Program. 

Chapter  TV.  Special  Water  Quality  Problems 

A . Groundwater 

Threats  to  groundwater  quality  are  increasing  in  Montana,  largely  because 
of  increasing  numbers  of  in  situ  mining  operations  and  surface  wastewater 
impoundments.  In  1979  the  Department  of  Health  and  Environmental  Sciences 
established  regulations  specifically  for  aquifer  protection  during  in  situ 
uranium  mining.  Although  a survey  of  Montana  wastewater  impoundments  revealed 
little  existing  impact  on  groundwater  quality,  more  instances  of  groundwater 
pollution  might  occur  in  the  future  as  more  impoundments  are  constructed,  more 
water  wells  are  constructed  near  impoundments,  and  plumes  of  contaminated 
water  have  had  more  time  to  spread.  The  Water  Quality  Bureau  is  currently 
developing  regulations  for  protection  of  shallow  aquifers  from  surface  seepage, 
which,  along  with  groundwater  quality  standards,  will  be  promulgated  by 
December  31,  1981.  Other  groundwater  problems  have  been  identified  in  subdivision 
developments  at  South  Libby  Flats,  Seely  Lake,  Florence,  and  Rattlesnake.  In 
addition,  a sole  source  petition  under  the  Safe  Drinking  Water  Act  has  been 
submitted  to  EPA  for  a portion  of  the  Helena  Valley  by  the  Lewis  and  Clark  County 
Health  Department. 

B.  Saline  Seep 

Saline  seep  has  impaired  productivity  on  over  200,000  acres  of  land  in 
Montana.  Artificial  drainage  of  seep  areas  poses  the  most  serious  threat 
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to  surface  water  quality.  Hie  Water  Quality  Bureau  now  requires  discharge 
permits  for  such  drains  and  issues  permits  only  when  the  proposed  discharge 
clearly  will  not  degrade  existing  water  quality.  The  overall  effect  of 
saline  seeps  on  groundwater  is  not  well  understood. 

C.  Dewatering 

Dewatering  is  Montana's  priority  nonpoint  source  "pollution"  problem. 
Sei^eral  of  Nfontana's  prized  fishing  streams  are  critically  affected  by  agri- 
cultural water  diversions  during  the  irrigation  season.  The  state's  Soil 
and  Water  Conservation  Districts  have  identified  a total  of  873  dewatered 
stream  miles  in  the  Statewide  208  area.  The  Water  Quality  Bureau  is  currently 
developing  a strategy  for  identifying  the  most  critically  dewatered  streams 
from  the  standpoints  of  maintaining  instream  water  quality  and  protecting 
public  water  supplies.  The  Department  will  then  pursue  instream  flow 
reservations  on  the  highest  priority  streams  as  funds  will  allow. 

D.  Drinking  Water 

Except  for  turbidity,  the  quality  of  surface  supplies  in  western  Montana 
is  generally  good.  Supplies  in  eastern  Montana,  particularly  groundwater 
supplies,  are  generally  high  in  total  dissolved  solids.  Of  the  609  community 
water  systems  in  Montana,  13  have  turbidity  problems,  13  have  fluoride  problems, 
four  have  nitrate  problems , and  one  each  has  arsenic  and  selenium  problems . 

E.  Fish  Kills 

Eight  major  fish  kills  have  occurred  in  Nfontana  since  1976.  These 
hai'e  affected  an  estimated  17.5  river  miles  and  killed  an  estimated  50,000 
fish.  Of  the  six  kills  that  occurred  in  1979,  agricultural  pesticides  were 
listed  as  a causative  agent  in  five  cases. 

F . Ammonia 

Thirty-five  municipalities  have  been  identified  as  causing  potential 
ammonia  toxicity  problems  in  receiving  waters.  Intensive  surveys  are  now 
being  conducted  to  determine  whether  problems  actually  exist.  .Ammonia 
toxicity  problems  have  been  documented  in  the  East  Gallatin  River  below 
the  Bozeman  STP  and  discharge  limits  have  been  established  accordingly. 

G.  Energy  Development, 

Montana  is  nationally  known  for  its  high  quality  waters,  its  prime  fishing, 
and  its  tremendous  energy  reserves.  The  current  emphasis  on  domestic  energy 
supply  portends  grave  consequences  for  Montana  water  quality.  .Anticipated 
or  potential  developments  in  the  near  future  include  seven  major  coal  mines,  two 
coal-fired  electric  generation  facilities,  six  coal  gasification  or  liquifaction 
plants,  and  ten  major  hydropower  facilities. 

H.  Sediment- -Akiddy  Creek 

Sediment,  along  with  salinity  and  dewatering,  is  one  of  Montana's  "big 
three"  water  quality  problems.  Muddy  Creek,  a tributarv^  of  the  Sun  River  in 


northcentral  Montana,  is  one  of  the  state's  worst  sediment  problems  and  one 
of  few  for  which  remedial  land  management  practices  have  been  prescribed. 

Within  ten  years  it  is  predicted  that  the  sediment  load  in  Ntuddy  Creek  can 
be  reduced  by  75  percent. 

Chapter  V.  Water  Quality  Goals  and  Control  Programs 

A.  1983  Goals  and  Attainment 

The  following  waters  probably  will  not  be  fishable  and/or  swimmable 
by  1983: 

Statewide  208  Area-- 

Nfuddy  Creek  (Sun  River) 

Prickly  Pear  Creek  below  E.  Helena 
Silver  Bow  Creek 

Blue  Ribbons  208  Area-- 

Bozeman  Creek  below  Kagy  Boulevard 

Godfrey  Creek 

Camp  Creek 

Elk  Creek 

Dry  Creek 

Cement  Creek 

Flathead  208  Area-- 

Crow  Creek 
Hot  Springs  Creek 
Mission  Creek 
Post  Creek 

In  all  cases,  some  form  of  nonpoint  source  pollution  will  be  the  principal 
reason  for  not  meeting  the  1983  goals.  It  is  expected  that  additional 
unfishable  and  unswimmable  streams  will  be  added  to  this  list  because  of 
more  detailed  assessments  to  be  conducted  between  now  and  1983. 

B.  Controls 

Water  pollution  control  programs  and  staffing  expanded  dramatically  during 
the  1970 's  in  response  to  public  demand  for  water  quality  protection.  However, 
legislative  support  for  water  pollution  control  programs  has  waned  in  recent 
years  and  funding  levels  are  static  or  receding.  Recommendations  are  made 
for  targeting  priority  issues  and  optimizing  expenditures. 

Chapter  VI.  Costs  and  Benefits 

It  is  not  presently  possible  to  accurately  identify  the  costs  and  benefits 
of  meeting  the  goals  of  the  Clean  Water  Act.  It  is  estimated  that  an  annual 
expenditure  of  one  and  one-quarter  million  dollars  will  be  required  by  FY  1983 
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to  develop  general  and  site-specific  control  programs  for  all  types  of  non- 
point source  pollution  problems  in  Montana.  Various  estimates  of  actual 
on-the-ground  control  costs  are  presented  for  different  types  of  nonpoint 
source  pollution  problems  in  different  parts  of  the  state.  Correction  of 
the  remaining  point  source  problems  will  be  accomplished  primarily  through 
the  planned  expenditure  of  about  82  million  federal  dollars  by  the  Montana 
Construction  Grants  Program  through  FY  1985. 
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II.  Introduction 


This  is  the  1980  water  quality  inventory  for  Montana  pursuant  to  Section 
505 (b)  of  the  Federal  Water  Pollution  Control  Act  (P.L.  92-500)  as  amended 
by  the  Clean  Water  Act  of  1977  (P.L.  95-217): 

(1)  Each  state  shall  prepare  and  submit  to  the  Administrator 

by  [January  1,  1975,  and  shall  bring  up  to  date  each  year  thereafter,] 
AprfZ.  1,  1975,  and  shall  bring  up  to  date  by  April  1,  1976,  and 
biennially  thereafter,  a report  which  shall  include- - 

(A)  a description  of  the  water  quality  of  all  navigable  waters 
in  such  State  during  the  preceding  year,  with  appropriate  sup- 
plemental descriptions  as  shall  be  required  to  take  into  account 
seasonal,  tidal,  and  other  variations,  correlated  with  the  quality 
of  water  required  by  the  objective  of  this  Act  (as  identified  by 
the  Administrator  pursuant  to  criteria  published  under  section 
504(a)  of  this  Act)  and  the  water  quality  described  in  subpara- 
graph (B)  of  this  paragraph; 

(B)  an  analysis  of  the  extent  to  which  all  navigable  waters 
of  such  State  provide  for  the  protection  and  propagation  of  a 
balanced  population  of  shellfish,  fish,  and  wildlife,  and  allow 
recreational  activities  in  and  on  the  water; 

(C)  an  analysis  of  the  extent  to  which  the  elimination  of  the 
discharge  of  pollutants  and  a level  of  water  quality  which  pro- 
vides for  the  protection  and  propagation  of  a balanced  popu- 
lation of  shellfish,  fish,  and  wildlife  and  allows  recreational 
activities  in  and  on  the  water,  have  been  or  will  be  achieved  by 
the  requirements  of  this  Act,  together  with  recommendations  as 
to  additional  action  necessary  to  achieve  such  objectives  and 
for  what  waters  such  additional  action  is  necessary; 

(D)  an  estimate  of  (i)  the  environmental  impact,  (ii)  the 
economic  and  social  costs  necessary  to  achieve  the  objective  of 
this  Act  in  such  State,  (iii)  the  economic  and  social  benefits 
of  such  achievement,  and  (iv)  an  estimate  of  the  date  of  such 
achievement ; and 

(E)  a description  of  the  nature  and  extent  of  nonpoint  sources 
of  pollutants,  and  recommendations  as  to  the  programs  which  must 
be  undertaken  to  control  each  category  of  such  sources,  including 
an  estimate  of  the  costs  of  implementing  such  programs. 

(2)  The  Administrator  shall  transmit  such  State  reports, 
together  with  an  analysis  thereof,  to  Congress  on  or  before  October 
1,  1975,  and  [annually]  October  1,  1976,  and  biennally  thereafter. 

Additional  guidance,  provided  by  EPA  Region  VIII,  was  compiled  from  a March  8, 
1979  EPA  memorandum  (IVH-551)  and  the  Basic  Water  Monitoring  Program,  EPA 
440/9-76-025. 

There  has  been  a span  of  four  years  since  the  last  comprehensive  water 
quality  assessment  for  Montana  was  published.  The  last  505(b)  water  quality 
inventory  was  prepared  in  May  1976.  The  first  was  prepared  one  year  earlier 
(April  1975). 
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Recognizing  this  lapse  in  reporting,  the  FY  1980  Montana/EPA  Agreement 
identified  the  following  priorities  relevant  to  the  state's  305(b)  respon- 
sibilities : 

1)  Prepare  FY  1980  305(b)  report  incorporating  physical,  chemical 
and  biological  data. 

2)  Develop  a water  quality  index  to  assist  in  the  development  of 
improved  305(b)  reports. 

Although  the  first  priority  will  be  met  upon  completion  of  this  report,  the 
second  priority  was  only  partially  realized.  An  appropriate  diversity  index 
has  been  adopted  to  ease  the  evaluation  of  biological  benthic  data  for  assess- 
ment of  water  quality  However,  development,  or  even  outright  adoption,  of 
a comprehensive  and  universally  applicable  water  quality  index  for  Montana  has 
proven  to  be  an  elusive,  if  not  a totally  unreachable,  goal.  Nevertheless, 
the  Water  Quality  Bureau  was  successful  in  developing  a water  quality  index 
tailored  to  streams  in  the  Yellowstone  River  drainage. 

This  report  represents  a significant  departure  from  the  two  previous 
305(b)  reports  for  Montana  in  that  much  less  emphasis  is  placed  on  the  number 
of  stream  miles  affected  by  the  various  pollution  sources  as  an  indicator  of 
vvrater  quality.  Our  experiences  with  this  approach  have  proven  it  to  be 
somewhat  misleading,  if  not  dangerous,  largely  because  of  definition  problems 
and  differing  points  of  view  as  to  what  constitutes  an  "effect."  For  example, 
dewatering  may  be  a problem  to  an  agriculturalist  only  when  a stream  is 
totally  dry,  but  to  a fishery  manager  (and  to  the  fish  themselves)  dewatering 
may  become  critical  long  before  the  stream  dries  up.  The  bottom  line  in  our 
rejection  of  this  type  of  indicator  is  that  it  is  not  amenable  to  objective, 
systematic  measurement  from  year  to  year;  rather,  estimates  of  stream  miles 
affected  by  various  pollution  sources  are  largely  a function  of  the  observer's 
predisposition  toward  pollution  and  his  or  her  concept  of  "effect."  The 
estimates  simply  are  not  sensitive  to  actual  instream  changes  in  water  quality. 

A number  of  new  tools  for  assessing  water  quality  condition  and  trends 
are  introduced  in  this  year's  report.  For  the  first  time  we  make  use  of  the 
Interagency  Stream  Fishery  Data  Base  developed  by  the  Montana  Department 
of  Fish,  Wildlife  and  Parks  and  others.  The  form  used  by  fishery  biologists 
to  rate  Montana  fishing  streams  includes  a number  of  categories  assessing 
water  pollution  and  water  quality  management  needs.  Data  in  these  categories 
that  have  been  entered  into  the  fishery  data  base  were  recalled  and  summarized 
for  purposes  of  water  quality  assessment.  Also  for  the  first  time,  the 
entire  computerized  water  quality  data  base  currently  available  to  the  De- 
partment of  Health  and  Environmental  Sciences  was  reviewed  to  determine  the 
number  and  location  of  samples  in  which  criteria  for  selected  parameters  have 
been  exceeded.  .A.  series  of  maps  was  prepared  to  display  the  distribution  of 
"exceedences"  for  each  parameter. 

For  evaluation  of  water  quality  trends,  this  report  makes  first  use  of 
computerized  analytical  summaries  of  Montana  water  quality  data  resident  in 
STORET  as  provided  by  EPA  Region  VIII.  Data  from  1975-1978  for  the  active 
monitoring  stations  in  Montana  were  used  for  trend  analyses.  Also  for  the 


first  time  in  ^bntana,  baseline  biological  benthic  data  are  presented  for 
85  stations  statewide.  These  data  cover  the  period  1977-1979  and  are 
expressed  in  terms  of  biological  diversity  using  Shannon's  Index  (d) . 

Each  station  will  be  revisited  every  even-numbered  year  beginning  in  1980, 
which  will  allow  for  biological  trend  analyses  to  begin  with  the  1982 
305(b)  report. 

Perhaps  most  importantly,  a significant  body  of  knowledge  on  nonpoint 
source  pollution  has  been  accumulated  over  the  intervening  years  since  the  last 
305(b)  report  was  prepared  in  1976.  Consequently,  a large  portion  of  this 
report  is  devoted  to  a comprehensive,  up-to-date  assessment  of  nonpoint 
source  pollution  in  Nfontana.  This  assessment  was  based  on  the  results  of 
numerous  studies  conducted  by  the  four  (now  three)  areawide  208  planning 
agencies,  the  six  Indian  208  planning  agencies,  and  the  statewide  208  water 
quality  management  planning  effort. 

This  report  was  assembled  by  the  staff  of  the  Water  Quality  Bureau, 

Montana  Department  of  Health  and  Environmental  Sciences,  with  assistance  from 
the  ^'fontana  Operations  Office  of  the  U.  S.  Environmental  Protection  Agency.  We 
are  indebted  to  the  U.  S.  Forest  Servite  (Region  1) , the  Bureau  of  Land 
Management  (hfontana  State  Office) , the  Soil  Conservation  Service  (Montana 
State  Office),  and  the  U.  S.  Geological  Survey  (Water  Resources  Division- - 
Helena)  for  providing  timely  information  on  water  quality  monitoring  and/or 
management  programs.  Special  thanks  are  extended  to  IVfr.  George  Holton, 
Assistant  Administrator  of  the  Fisheries  Division,  Montana  Department  of 
Fish,  Wildlife  and  Parks,  for  assisting  with  retrieval  and  interpretation  of 
information  contained  in  the  Interagency  Stream  Fishery  Data  Base. 


III.  CURRENT  WATER  QUALITY  ANT)  RECENT  TRENDS 
A.  Monitoring  Programs 
1 . Federal  Programs 

Numerous  federal  agencies  are  involved  in  collecting  water  quality  infor- 
mation in  Montana.  Although  some  agencies  (USGS,  EPA)  support  long-term  monitoring 
stations,  the  majority  of  monitoring  is  conducted  for  short-term  projects.  The 
federal  agencies  that  have  contributed  data  to  this  report  include  the  Forest 
Service  (FS) , Bureau  of  Land  Management  (BLM) , Soil  Conservation  Service  (SCS) , 
Geological  Survey  (USGS) , and  the  Environmental  Protection  Agency  (EPA) . The 
descriptions  which  follow  briefly  summarize  the  major  monitoring  activities  of 
each  agency. 


a.  Forest  Service 

The  Forest  Service  has  undertaken  substantial  nonpoint  water  qiaality 
monitoring  in  the  10  national  forests  in  Montana.  Total  monitoring  costs  for 
1978  and  1979  are  slightly  over  $500,000.  Table  1 is  a summary  of  expenditures 
(by  Forest)  for  nonpoint  source  water  quality  monitoring  in  1978  and  1979.  The 
Table  distributes  costs  by  type  of  station  (fixed  or  project),  and  class  of  data 
collected  (physical,  chemical,  biological). 

Region  I is  presently  in  the  process  of  documenting  water  quality  management 
goals,  trends,  situation  statements,  standards,  and  guidelines  for  forest  planning 
as  a part  of  the  regional  planning  process  under  the  National  Forest  Management 
Act.  An  additional  report  is  currently  being  prepared  which  addresses  special 
water  quality  projects,  summarizes  208  implementation  efforts  to  date,  and  describes 
problems  with  coordinating  208  efforts  with  other  forest  landowners.  The  Forest 
Service  has  also  provided  information  on  costs  devoted  to  water  quality  improvement 
on  forest  lands  during  1978  and  1979.  This  information  can  be  found  in  Chapter  \T. 

b.  Bureau  of  Land  Management 

The  BLM  is  currently  conducting  water  quality  monitoring  in  three  main  areas: 
(1)  water  quality  reconnaissance  for  multiple  use  planning,  (2)  multiple  use 
reservoir  studies,  and  (3)  coal  hydrology  investigations.  These  programs  are 
discussed  in  more  detail  in  the  following  section. 

(1)  Water  Quality  Reconnaissance  on  Public  Lands  in  Montana 

This  work  was  begun  in  1976  in  Beaverhead  County  to  provide  a ;vater  quality 
data  base  for  BLM  multiple  use  planning.  This  is  a continuing  effort  now  extending 
into  the  Milk  River  Basin  (Valley,  Phillips  and  Blaine  Counties) . Additional 
sampling  stations  will  be  established  in  the  Big  Dry  area  (Garfield,  McCone, 
Richland,  Dawson,  Prairie  and  Rosebud  Counties)  during  the  Spring  of  1980. 

About  121  stream  sampling  stations  have  been  monitored  for  a period  of 
one  to  three  years  for  physical,  chemical  and  bacteriological  parameters.  The 
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Expenditures  for  Non  - Point  Water  Quality  Monitoring 

1978  a 1979 
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Operated  during  all  or  a portion  of  t]ie  period  of  record 
Not  available 


streams  are  visited  for  sampling,  instantaneous  flow  measurement  and  a crest  stage 
reading  about  12  to  20  times  per  year.  In  addition  to  the  stream  stations, 
numerous  small  reservoirs,  wells  and  springs  have  also  been  sampled.  BLM  is  in  the 
process  of  entering  all  BLM  acquired  water  quality  data  on  the  EPA  STORE! 
computer  system.  It  is  estimated  that  all  of  the  data  acquired  will  be  entered 
on  StTORET  by  the  end  of  FY  80. 

Table  2 is  a "typical”  sampling  schedule  for  stream  water  quality  stations. 

(2)  Multiple  Use  Reservoir  Water  Quality  Studies 

The  purpose  of  these  studies  is  to  undertake  a limnological  reconnaissance 
of  lakes  and  reservoirs  located  on  public  lands  in  Montana.  This  study  is  to 
provide  water  quality  data  that  would  help  determine  the  types  of  uses  suitable 
for  these  waters.  Reservoir  uses  under  consideration  by  the  BLM  include:  livestock 
watering;  waterfowl  production;  fish  propagation;  and  body  contact  recreation. 

Table  3 lists  the  names  and  locations  of  the  reservoirs  being  studied. 

(3)  Coal  Hydrology  Program 


Beginning  in  1975,  BLM,  in  cooperation  with  the  U.  S.  Geological  Survey  - WRD, 
has  been  studying  the  surface  and  groundwater  resources  of  eastern  Nfontana  for  the 
purpose  of  assessing  potential  water  related  implications  of  coal  development.  A 
sizable  portion  of  this  effort  has  been  directed  toward  surface  and  groundwater 
quality.  All  of  the  data  collected  is  published  by  the  USGS  in  their  annual  basic 
data  reports.  In  addition,  numerous  summary  and  interpretive  reports  have  been 
published  since  1975.  This  program,  referred  to  by  the  acronym  EMRIA,  is  modified 
somewhat  from  one  year  to  the  next  to  reflect  the  current  state  of  knowledge  and 
changing  coal  management  emphasis.  The  following  work  item  descriptions  reflect 
those  portions  of  the  current  fiscal  year  program  having  water  quality  objectives. 

(a)  Maintain  Network  of  Stream- Discharge  and  Water 
Quality  Nfonitoring  Sites 

Ob j ectives : Collect  streamflow  and  water  quality  data  at  key  locations 

to  supplement  other  programs.  The  data  are  essential  in  defining  runoff  from 
potential  impact  areas,  determining  streamflow  characteristics,  and  providing  a 
data  base  from  which  future  changes  can  be  analyzed. 

(b)  Groundwater  Monitoring 


Location:  Powder  River  and  Fort  Union  coal  regions  of  eastern  Montana. 

Objectives:  To  provide  groundwater  data  base  from  which  an  assessment  can 

be  made  of  the  resource;  future  responses  to  stresses  can  be  predicated  and 
pollution  and  supply  problems  can  be  detected  and  defined.  This  activity  provides 
tor  long-term  collection  of  groundwater  data  from  selected  observ^ation  wells. 
Specifically,  wells  monitored  in  EMRIA  study  sites  are  incorporated  in  this 
program  to  extend  periods  of  data  collection. 


11 


TABLE  2 


TYPICAL  SAMPLING  SCHEDULE  FOR  BLM  STREAM  WATER  QUALITY  STATIONS 


NTJKDER  OF  TIMES  THE 
ITEI-l  IIUST  5E  COLLECTED 
DURING  THE  INDICATED 


ITEM  TO  BE  COLLECTED  AT  E 

ACH 

TIME  PERIOD  ASS’JMINC 

TIME  PERIOD 

SAMPLING  STATION 

RUNOFF  OCCURS . 

February  15  co 

P^ainfall  measurement 

6 

Discharge  measurement 

6 

April  30 

Bacteriological  sample 

1 

Suspended  sediment  sample 

6 

Conductivity,  temperature 

, pH 

6 

' 

Chemical  quality  sample 

2 

Crest  stage  reading 

6 

Staff  gage  reading 

6 

May  1 to 

Rainfall  measurement 

3 

Discharge  measurement 

3 

July  15 

Bacteriological  sample 

1 

Suspended  sediment  sample 

3 

Conductivity,  temperature 

, pH 

- 3 

Chemical  quality  sample 

2 

Crest  stage  reading 

3 

Staff  gage  reading 

3 

July  16  to 

Discharge  measurement 

1 

Bacteriological  sample 

1 

Septeaiber  30 

Suspended  sediment  sample 

1 

Conductivity,  temperature 

. pH 

1 

Chemical  quality  sample 

1 

Crest  stage  reading 

1 

Staff  gage  reading 

1 

Rainfall  measurement 

1 

October  1 to 

Rainfall  measurement 

1 

Discharge  measurement 

1 

December  20 

Bacteriological  Sample 

1 

Suspended  sediment  sample 

1 

Conductivity,  temperature 

, pH 

1 

Chemical  quality  sample 

1 

Crest  stage  reading 

1 

Staff  gage  reading 

1 
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TABLE  3 


RESERVOIRS  TARGETED  FOR  BLM  MULTIPLE  USE  WATER  OUALITY  STUDIES 


Valley  County 


Station  # 


Station  Location 


1. 

VR-9,  Air  Base  Ponds 

NEis  13,  T 

. 31  N 

.,  R 

. 39  E. 

2. 

VR-61,  Langen  Reservoir  NW%  26 

, T.  33  N. 

, R.  38 

3. 

VR-82,  SWJt  28,  T.  34 

N.  , R.  39 

E. 

4. 

Unnamed , NE^;  34  , T . 

37  N. , R. 

38  E. 

5. 

Unnamed,  NW^  11,  T. 

36  N.  , R. 

38  E. 

6 . 

Unnamed,  27,  T. 

36  N.  , R. 

36  E. 

7. 

Unnamed,  NW^s  9,  T.  35  N.,  R.  36  E. 

8. 

Unnamed,  S^h  33,  T. 

35  N.  , R. 

37  E. 

9. 

Gay,  SVk  2,  T.  33  N. 

, R.  37  E. 

10. 

VR-64,  NWit  13,  T.  33 

N. , R.  37 

E. 

11. 

Hose,  SEiz;  17,  T.  33 

N.,  R.  37 

E. 

12. 

Unnamed,  NW^s  35,  T. 

34  N.  , R. 

37  E. 

Phillips  County 

GS  # 

Reservoir  Name 

Location 

14 

PR- 2 2 

T.  36  N.  , 

R.  30 

E.  , 

Sec.  13 

15 

Alternate 

T.  37  N.  , 

R.  32 

E.  , 

Sec.  29 

16 

Whitewater  Lake  (North) 

T.  36  N. , 

R.  31 

E., 

Sec.  35 

17 

Whitewater  Lake  (South) 

T.  35  N. , 

R.  31 

E.  , 

Sec . 1 

18 

Cool  Pit 

T.  35  N.  , 

R.  31 

E., 

Sec.  24 

19 

King 

T.  24  N.  , 

R.  30 

E.  , 

Sec.  15 

20 

PR- 18 

T.  25  N.  , 

R.  30 

E.  , 

Sec . 5 

21 

Parrot  Flats 

T.  26  N.  , 

R.  27 

E.  , 

Sec.  16 

22 

PR- 71 

T.  29  N. , 

R.  28 

E.  , 

Sec.  22 

23 

Bennett  Lake 

T.  28  N.  , 

R.  30 

E.  , 

Sec.  1 

24 

Empire 

T.  28  N. , 

R.  29 

E.  , 

Sec.  22 

Various  Counties  - Miles  City  District 


Reservoir  Name 

Location 

County 

Sidney  Reservoir 

T.  5 S.  , R. 

59  E. , Sec. 

29 

Carter 

Jack  Rabbit  Detention  Dam 

T.  2 S.  , R. 

58  E. , Sec . 

13 

Carter 

Ridge  Reservoir 

T.  5 S.  , R. 

57  E. , Sec . 

1 

Carter 

Side  Hill  Reservoir 

T.  9 S.  , R. 

57  E. , Sec . 

34 

Carter 

Clark  Reservoir 

T.  13  N.  , R. 

48  E. , Sec . 

18 

Prairie 

Grant  Reservoir 

T.  13  N. , R. 

48  E. , Sec . 

21 

Prairie 

Pasture  No.  1 Reservoir 

T.  11  N.  , R. 

52  E. , Sec . 

2 

Prairie 

Coldwell  Reservoir  No.  2 

T.  21  N.  , R. 

40  E. , Sec . 

10 

Garfield 

Mid-Flat  Creek  Reservoir 

T.  21  N.  , R. 

40  E . , Sec . 

4 

Garfield 

Homestead  Reservoir 

T.  14  N.  , R. 

49  E. , Sec . 

7 

Prairie 

Coal  Creek  Reservoir 

T.  13  N. , R, 

51  E. , Sec . 

35 

Prairie 

Big  Drop  Reservoir 

T.  13  N. , R. 

56  E. , Sec . 

9 

Dawson 

Pass  Creek  Reservoir 

T.  21  N.  , R. 

40  E. , Sec . 

5 

Garfield 

ponds ) 
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(c)  Salinity  ^kxieling  of  Tongue  River 

Location:  Tongue  River  below  Tongue  River  Dam. 

Objective:  To  construct  and  calibrate  a digital  model  of  the  Tongue 

River  which  will  simulate  the  salinity  of  the  river  through  and  downstream 
from  existing  and  proposed  mines.  The  model  would  be  useful  in  simulating 
salinity  in  the  river  under  various  conditions  of  flow  and  developm.ent . This 
model  would  provide  a tool  for  evaluating  cumulative,  off- site  effects  of 
various  mine  operations. 

(d)  Network  Analysis 

Location:  Fort  Union  and  Powder  River  coal  regions  in  eastern  Montana. 

Ob j ectives : Numerous  water  quality  stations  have  been  operated  throughout 

the  Fort  Union  coal  region  to  obtain  basic  data  needed  to  evaluate  the  impacts 
of  mining  and  the  potential  for  reclamation.  Analysis  of  the  data  is  nee^d 
to  define  geo-chemical  processes,  determine  relationships  and  evaluate  the 
necessity  of  modifying  the  network.  In  addition,  modeling  techniques  should 
be  applied  to  evaluate  regional  relationships  between  water  quality  and  land 
use,  geology  and  runoff. 

c.  Soil  Conservation  Service 

The  SCS  conducts  several  activities  which  involve  water  quality  consider- 
ations. The  major  activities  are:  (1)  stream  inventories;  (2)  erosion  inven- 
tories; (3)  watershed  projects;  (4)  technical  assistance;  and  (5)  sanitary 
landfill  investigations. 

A brief  discussion  of  each  of  these  activities  is  presented  below. 

(1)  Stream  Inventories 

Stream  inventories  are  conducted  by  SCS  to  provide  information  on  stream 
problems  which  can  be  used  to  develop  a systems  management  approach  to  correction 
of  the  problems.  Inventories  typically  identify  streambed  and  bank  alterations, 
including  rock  riprap,  car  bodies,  channel  changes,  irrigation  diversions,  eroded 
banks,  and  criticdL  sediment  sources,  and  may  also  include  other  physical  and 
biological  inventories.  Recent  stream  inventories  were  conducted  on  selected 
portions  of  the  following  rivers  in  the  year  indicated: 

Whitefish  River  - 1976 

Ruby  River  - 1976 

Bitterroot  River  - 1978 

Jefferson  River  - 1975 

Rock  Creek  of  the  Clark’s  Fork  of  the  Yellowstone  - 1977 

Stillwater  - 1978 

Lower  Big  Hole  - 1975 
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The  follovdng  stream  inventories  are  planned  for  1980: 

Beverhead  River 

Clark's  Fork  of  the  Yellowstone 

Lake  Creek  in  the  Kootenai  Basin 

Prickly  Pear  Creek 

(2)  Erosion  Inventory 

The  Erosion  Inventory  is  being  used  to  develop  a state  and  national 
perspective  on  erosion  trends  and  problems  as  part  of  the  Pjssources  Conser- 
vation Act  (RCA) . The  initial  phase  of  this  land  inventor)'  and  monitoring 
program  (LIM)  concentrated  on  random  plot  determinations  of  land  erosion, 
without  determining  impacts  upon  receiving  streams,  whereas  phase  II  of  the 
program  will  evaluate  wind  and  gully  erosion  with  the  intent  of  relating 
erosion  more  directly  to  Viater  quality. 

(3)  Watershed  Projects 

The  SCS  has  several  v/atershed  projects  under  consideration  which  have 
special  monitoring  features.  These  projects  are  located  in  the  following 
watersheds:  Lcw'er  Birch  Creek  (Marias  River  drainage),  Grove  Creek,  (upper 

Clark  Fork  River  drainage) , and  the  Boulder  River  (Jefferson  River  drainage) . 
These  projects  generally  are  designed  for  multiple  purposes. 

(4)  Technical  Assistance 

The  SCS  provides  technical  assistance  to  cost -shared  projects  funded  under 
the  ^^ricultural  Conservation  Program  (ACP) . These  projects  are  being  directed 
more  and  more  toward  water  quality  improvement,  with  a resulting  need  for 
monitoring  project  impacts.  An  example  of  such  impact  monitoring  by  SCS  is  that 
associated  vdth  the  installation  of  dairy  waste  holding  pits  in  the  Gallatin 
River  drainage.  Similar  investigations  should  be  possible  through  joint  SCS  and 
Water  Quality  Bureau  or  Areawide  208  efforts  as  additional  v»ater  quality 
oriented  ACP  practices  are  installed  in  critical  problem  areas. 

(5)  Sanltaiy  Landfill  Investigations 

Approximately  25  sanitary'  landfill  site  evaluations  have  been  conducted 
by  tlie  SCS  during  the  past  two  years.  The  purpose  of  these  evaluations  was  to 
provide  landfill  owners  with  data  on  soils,  hydrology,  geology,  and  operation. 
These  data  are  needed  in  applications  to  the  Montana  Solid  Waste  Bureau  for 
licensing  purposes. 

d.  U.  S.  Geological  Survey 

The  USGS  conducts  all  types  of  surface  and  groundwater  monitoring  for 
multiple  purposes.  Although  a large  part  of  this  monitoring  effort  is  conducted 
at  the  request  of,  and  with  the  support  of  other  agencies,  the  USGS  does  maintain 
a comprehensive  monitoring  network  in  Montana  for  its  own  purposes.  (See 
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Appendix  A) . Many  of  these  stations  provide  long  term  water  quality  trend 
indicators  which  are  described  in  further  detail  in  Section  III.  C.  of  this 
report. 


e.  Environmental  Protection  Agenc>" 

EPA  provides  financial  assistance  to  the  Montana  Water  Quality  Bureau  and 
uses  monitoring  networks,  as  well  as  other  208  v/ater  quality  monitoring  projects. 
This  support  allows  these  agencies  to  increase  the  parameter  coverage  for 
selected  stations,  particularly  those  which  are  a part  of  the  National  Water 
Quality  Surveillance  System  (Nh'QSS)  and  the  energy  impact  area  system  (see 
Tables  4 through  7 and  Figure  1) . 

2 . State  Programs 

Water  quality  monitoring  for  the  state  of  Montana  is  the  responsibility 
of  the  Water  Quality  Bureau,  Montana  Department  of  Health  and  Environmental 
Sciences.  The  objective  of  the  Bureau's  monitoring  program  is  to  provide 
information  for  water  quality  management.  Hence,  the  monitoring  program 
is  highly  activity  related,  addressing  mining,  forestry,  agriculture, 
urbanization,  and  industrialization. 

The  Bureau's  monitoring  program  generally  follows  the  guidelines  set 
forth  in  the  "Basic  Water  Nfonitoring  Program"  document  prepared  by  the 
Environmental  Protection  Agency  (EPA  440/9-76-025).  The  Bureau's  monitoring 
program  includes:  (a)  fixed  station  monitoring;  (b)  intensive  surveys; 

(c)  quality  assurance;  and  (d)  data  processing  and  handling. 

a.  Fixed  Station  Nfoni tor ing- -chemical/physical 

^fontana  has  two  networks  for  chemical/physical  fixed  station  monitoring: 
an  effluent  network  (see  "Assessment  of  Water  Quality --Point  Source 
Inventory")  and  an  ambient  netvrork.  The  effluent  network  is  established 
to  monitor  the  discharges  of  MPDES  permit  holders.  Most  of  the  ambient 
monitoring  in  Montana  is  done  by  the  U.  S.  Geological  Survey,  Water  Resources 
Division,  at  stations  of  their  National  Stream  Quality  Accounting  Network 
(NASQAN). 

The  following  is  a list  of  stations  included  in  the  State's  Ambient 
Monitoring  Network  for  federal  fiscal  year  1980:  (locations  are  shown  in  Figure  2) 


1. 

St.  Mary  River  at  International  Boundary 

uses  NASQAN 

2. 

Missouri  River  at  Toston 

uses  NASQAN 

3. 

Marias  River  near  Chester 

uses  NASQAN 

4. 

Missouri  River  at  Virgelle 

uses  NASQAN 

5. 

Musselshell  River  at  Mosby 

uses  NASQAN 

6. 

Missouri  River  below  Fort  Peck  Dam 

uses  NASQAN 
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TABLE  4 


Energ)'  and  KWQSS  Funded  Water  Quality  Monitoring  Stations 

in  Montana 


Station  Ntanber 

Energy 

Station  Name 

06217500 

06295000 

06296120 

06307616 

06326530 

06324500 

Yellowstone  River  Basin 

Yellowstone  River  at  Huntley 
Yellowstone  River  at  Forsyth 
Yellowstone  River  near  Miles  City 
Tongue  River  at  Bemey  Day  Schools  Bridge 
Yellowstone  River  near  Terry 
Powder  River  at  Moorhead 

06180400 

06178000 

06179000 

06179200 

06181000 

Poplar  River  Basin 

West  Fork  Poplar  River  near  Bredette 

Poplar  River  at  International  Boundary 

East  Poplar  River  at  Scoby 

Poplar  River  above  the  West  fork  near  Bredette 

Poplar  River  at  Poplar 

Station  Number 

NWQSS 

Station  Name 

06217500 

Yellowstone  River  downstream  Billings 
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FIGURE  1— NWQSS  AND  ENERGY  WATER  QUALITY  MONITORING  STATIONS  IN  MONTANA  FUNDED  BY  ERA 
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STATE  OF  MONTANA  FIXED-STATION  AMBIEfT  MONITORING  NETWORK  FOR  FY  1980 


7.  Milk  River  at  Nashua 

8.  Missouri  River  near  Qilbertson 

9.  Clarl-3  Fork  of  the  Yellowstone  at  mouth 

10.  Yellowstone  River  at  Billings 

11.  Bighorn  River  at  Bighorn 

12.  Tongue  River  at  Miles  City 

13.  Pov/der  River  near  Locate 

14.  Clark  Fork  River  at  Deer  Lodge 

15.  Flathead  River  at  Flathead,  B.C. 

16.  Flathead  River  at  Holt 


uses  NASQAN 
uses  NASQAN 
WQB 


uses  NASQAN 
uses  NASQAN 
uses  NASQAN 
uses  NASQAN 
WQB 


uses  NASQAN 
WQB 


These  stations  generally  comply  with  EPA  monitoring  program  requirements 
in  terms  of  frequency  of  sampling  and  parametric  coverage,  except  that  TSS, 
COD,  and  fish  tissue  analysis  for  selected  toxics  are  not  included.  Beginning 
in  federal  fiscal  year  1981,  the  State  proposes  to  designate  7 USGS  NASQAN 
sites  as  its  Ambient  NJonitoring  Network  and  to  supplement  coverage  at  these 
seven  sites  with  TSS,  COD,  and  fish  tissue  analyses. 


^^ontana  has  established  a statewide  network  of  biological  monitoring 
stations.  The  network  includes  85  stations  on  59  streams  statewide,  with 
at  least  one  station  in  each  of  the  state’s  major  drainage  basins  (see  Figure  3). 
Seasonal  baseline  biological  conditions  were  established  at  each  of  these  stations 
from  1977  through  1979.  The  stations  are  grouped  geographically  into  loops 
as  follows: 

SCinHWEST  LOOP 

1.  Beaverhead  River  at  Twin  Bridges 

2.  Big  Hole  River  near  Twin  Bridges 

3.  Boulder  River  below  Boulder 

4.  Clark  Fork  River  at  Deer  Lodge 

5.  East  Gallatin  River  near  Belgrade 

6.  Grasshopper  Creek  near  mouth  near  Dillon 

7.  Jefferson  River  near  Three  Forks 

8.  Madison  River  near  Three  Forks 

9.  Muddy  Creek  at  mouth  near  Dell 

10.  Prickly  Pear  Creek  at  East  Helena 

11.  Prickly  Pear  Creek  near  mouth 

12.  Red  Rock  River  above  Lima  Reservoir 

13.  Ruby  River  near  Tvvin  Bridges 

14.  Sheep  Creek  above  Muddy  Creek 

15.  Silver  Bow  Creek  below  Warm  Springs  Ponds 

16.  West  Fork  Madison  River  near  mouth 

17.  West  Gallatin  River  at  Central  Park  (190) 


Fixed  Station  Nfonitoring- -biological 
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figure  3 - STATE 


24 


NOKTHCENTRAL  LOOP 


18.  Big  Sandy  Creek  near  mouth 

19.  Dearborn  River  near  miouth 

20.  Lodge  Creek  near  Chinook 

21.  Marias  River  near  Shelby 

22.  Marias  River  at  Loma 

23.  Milk  River  at  Havre 

24.  Milk  River  above  Chinook 

25.  Missouri  River  at  Cascade 

26.  Missouri  River  at  Fort  Benton 

27.  ^bddy  Creek  near  mouth  at  Vaughn 

28.  Pondera  Creek  near  mouth  near  Chester 

29.  Smith  River  near  Ulm 

30.  Sun  River  near  Fort  Shaw 

31.  Sun  River  below  Vaughn 

32.  Teton  River  near  IXitton 

33.  Teton  River  near  Fort  Benton 

NORTHIVEST  LOOP 


34.  Bitterroot  River  near  mouth 

35.  Clark  Fork  River  below  Bonner  Dam 

36.  Clark  Fork  River  at  Huson  RR  Bridge 

37.  Clearwater  River  near  mouth 

38.  Fisher  River  at  mouth 

39.  Flathead  River  near  Kalispell 

40.  Flathead  River  near  mouth 

41.  Lake  Creek  near  mouth  near  Troy 

42.  Little  Blackfoot  River  at  Avon 

43.  Middle  Fork  Flathead  River  near  mouth 

44.  North  Fork  Flathead  River  near  mouth 

45.  Stillwater  River  near  mouth  at  Kalispell 

46.  Swan  River  near  mouth 

47.  Svrdftcurrent  Creek  near  Babb 

48.  Whitefish  River  near  mouth  near  Kalispell 

49.  Yaak  River  near  mouth 

NORTHEAST  LOOP 

50.  Beaver  Creek  near  Hinsdale  at  Beaverton 

51.  Box  Elder  Creek  near  Winnett 

52.  Big  Middy  Creek  near  mouth  near  Culbertson 

53.  Big  Spring  Creek  below  Lewis town 

54.  Judith  River  near  Utica 

55.  Judith  River  near  Danvers 

56.  Judith  River  near  mouth 

57.  Milk  River  at  Nashua 
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NORTHEAST  LOOP  (Continued) 


58.  Missouri  River  below  Judith  River 

59.  Missouri  River  at  Fred  Robinson  Bridge 

60.  Missouri  River  at  Culbertson 

61.  Misselshell  River  at  Harlo^lron 

62.  Musselshell  River  above  Roundup  at  Bundy 

63.  Mjsselshell  River  belo\v  Roundup  at  Delphia 

64.  Misselshell  River  at  Mosby 

65.  Poplar  River  at  mouth  at  Poplar 

66.  Redwater  River  at  Circle 

67.  Redwater  River  near  mouth 

68.  Wolf  Creek  at  Stanford 

69.  Wolf  Creek  at  Denton 

SOUTHEAST  LOOP 

70.  Armell’s  Creek  (East  Fork)  near  Colstrip 

71.  Beaver  Creek  at  Wibaux 

72.  Bighorn  River  at  Bighorn 

73.  Clark's  Fork  River  near  Laurel  at  Edgar 

74.  Little  Missouri  River  at  Capitol 

75.  Powder  River  at  Broadus 

76.  Powder  River  near  Miles  City  at  Locate 

77.  Rosebud  Creek  near  Colstrip 

78.  Shields  River  near  mouth 

79.  Tongue  River  at  Brandenberg 

80.  Tongue  River  at  Miles  City 

81.  Yellowstone  River  near  Livingston 

82.  Yellowstone  River  at  Billings  (USGS  Station) 

83.  Yellowstone  River  near  Huntley 

84.  Yellowstone  River  at  Forsyth 

85.  Yellowstone  River  near  Sidney 

Beginning  in  the  summer  of  1980,  and  every  other  year  thereafter, 
the  Water  Quality  Bureau  will  sample  the  benthic  algae  and  macro invertebrate 
communities  at  eadi  of  these  85  sites.  Samples  will  be  processed  to 
determine  macro invertebrate  and  diatom  diversity  as  measures  of  water 
quality.  These  diversity  index  values  will  form  the  basis  for  biological 
trend  analyses  in  subsequent  305(b)  reports,  i.e.,  in  1982,  1984,  1986,  etc. 

b.  Intensive  Surveys 

Intensive  surveys  to  determine  the  adequacy  of  present  wastewater  treatment 
facilities  are  conducted  for  communities  that  pose  a potential  for  exceeding 
water  quality  criteria.  ( See  "Special  Water  Quality  Problems  - -Ammonia" . ) 

Many  of  the  Bureau's  intensive  surveys  address  needed  technical  studies 
identified  by  other  programs,  i.e.,  biological  monitoring.  Recent  studies 
of  this  nature  include  the  Flint  Creek  Range,  the  Musselshell  River,  Prickly 
Pear  Creek,  and  Middy  Creek. 
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c.  Quality  Assurance 

The  Bureau  has  implemented  the  "N'dnimum  Quality  Assurance  Program”  as 
outlined  by  the  Environmental  Protection  Agency. 

d.  Data  Processing  and  Handling 

The  automated  data  processing  and  handling  system  for  Montana's  water 
quality  data  was  realized  in  FY  1978.  Periodic  updates  are  made  to  the 
system.  Vvhen  these  updates  are  made,  the  data  are  placed  on  the  STORET  file. 
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B.  Assessment  of  Water  Quality 

1.  Basin  Descriptions  and  Water  Quality  Summaries 

Much  of  the  water  quality  information  presented  in  subsequent  chapters  of 
this  report  is  aggregated  by  drainage  basin.  This  chapter  will  serve  to 
introduce  the  reader  to  these  drainage  basins  by  way  of  descriptions  of  their 
physical  characteristics  and  general  summaries  of  water  quality  conditions  in 
each  of  their  significant  hydrologic  units. 

Systems  for  delineating  drainage  basins  in  Montana  are  as  numerous  as  the 
various  governmental  agencies  concerned  with  the  management  of  water  resources 
in  the  state.  For  example,  the  Water  Quality  Bureau  (Montana  Department  of 
Health  and  Environmental  Sciences),  the  United  States  Geological  Survey,  and 
the  Montana  Department  of  Fish,  Wildlife  and  Parks  each  have  adopted  a hydro- 
logic  cataloging  system  to  best  fit  its  particular  needs. 

The  system  adopted  and  retained  by  the  Water  Quality  Bureau  for  water 
quality  management  planning  is  essentially  the  same  as  that  presented  by  the  old 
Montana  Water  Resources  Board  (An  Atlas  of  Water  Resources  in  Montana  by 
Hydrologic  Basin) . This  system  was  used  by  the  Bureau  to  prepare  the  Water 
Quality  Inventory  and  Management  Plans  under  Section  303(e)  of  PL  92-500. 

Under  this  system,  the  state's  sixteen  "sub-major"  drainage  basins  are  further 
divided  into  eighty- five  minor  drainage  basins  representing  the  significant 
tributaries  in  the  state.  These  minor  basins  are  designated  by  an  alpha- 
numeric code,  e.g.,  41T.  Hard  copies  of  all  water  quality  data  generated  by 
the  Department  of  Health  and  Environmental  Sciences  are  filed  according  to  these 
minor  basin  codes.  The  basis  for  the  drainage  subdivisions,  and  the  codes  used 
to  represent  these  subdivisions,  is  the  Office  of  Water  Data  Coordination, 
U.S.D.I.,  Geological  Survey  Atlas  of  Stream  Gaging  Stations. 

In  the  meantime,  the  U.S.  Geological  Survey  published  a new  system  utilizing 
100  hydrologic  "cataloging  units"  for  Montana,  each  designated  by  an  eight-digit 
number  representing  a "major  stream  segment."  The  Environmental  Protection 
Agency  requested  that  the  Water  Quality  Bureau  use  this  latter  system  in  reporting 
water  quality  conditions  and  trends.  However,  due  to  the  inconvenience  in  con- 
verting from  the  old  U.S.G.S.  system  adopted  by  the  Water  Quality  Bureau  to  the 
new  U.S.G.S.  system,  this  was  not  always  practical.  In  cases  where  the  old 
system  was  retained,  e.g.,  for  much  of  the  208  assessment  work,  a table  is  pro- 
vided (Appendix  B)  for  comparison  and,  if  desired,  conversion  of  one  system  to 
the  other. 

The  following  descriptions  of  basin  physical  characteristics  and  summaries 
of  basin  water  quality  conditions  (by  hydrologic  cataloging  unit)  were  adapted 
largely  from  the  water  quality  inventories  and  management  plans  prepared  by  the 
Water  Quality  Bureau  pursuant  to  Section  303(e)  of  PL  92-500.  Both  existing 
and  proposed  water  quality  classifications  are  given  for  each  major  stream 
segment;  proposed  classifications  are  listed  in  parentheses. 
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a.  St.  Mary  River  Basin 

Tlie  St.  Mary  River  Basin  comprises  less  than  one  percent  of  the 
total  land  area  of  Nfontana.  Seventy  percent  of  the  basin  is  in  Glacier 
National  Park  and  30  percent  is  on  the  Blackfeet  Indian  Reservation.  All 
iv-aters  in  the  basin  are  headwaters  of  the  Saskatchevan  River  system  of 
Canada,  wliich  drains  north  and  east  to  Hudson's  Bay.  Physical  char- 
acteristics in  the  basin  include  the  spectacular  mountains,  glaciers  and 
glacial  lakes  of  Glacier  Park,  gentler  forested  terrain  at  lower 
elevations,  and  the  rolling  rangeland  of  the  St.  Mary  River  valley. 

Elevations  in  the  drainage  range  from  over  10,000  feet  in  Glacier 
National  Park  to  less  than  4,500  feet  at  the  international  border.  Climate 
is  highly  dependent  on  elevation.  Rainfall  varies  from  120  inches  per  year 
in  the  mountains  to  20  inches  per  year  on  the  prairie.  Temperature  ex- 
tranes  are  generally  more  pronounced  at  lower  elevations,  particularly 
under  the  influence  of  Chinook  winds  in  the  winter. 

The  geological  and  hydrological  aspects  of  the  drainage  are  diverse. 
Many  of  the  present  surface  features  were  formed  by  mountain  glaciers 
which  deposited  cobbles  and  gravels  over  large  areas  at  lower  elevations. 
Soils  are  of  variable  thickness  and  nature,  but  generally  they  are  shallow', 
stony,  and  punctuated  with  rock  outcrops. 

The  quality  of  waters  in  the  St.  Mary  drainage  basin  is  generally 
excellent.  Population  in  the  basin  is  sparse  and  wastewater  discharges 
are  few  and  minor.  The  primary  land  use  outside  Glacier  Park  is  grazing 
and  only  a small  fraction  of  the  drainage  is  farmed.  The  two  principal 
stream  segments  in  the  basin  are  the  Belly  and  the  St.  Mary  rivers. 

Belly  River  (10010001) . 

The  Belly  River  at  the  Canadian  border  flows  an  average  of  about 
300  cfs  and  its  drainage  in  Montana  is  confined  entirely  to  Glacier 
National  Park.  The  basin  is  relatively  inaccessible  and  undeveloped. 

All  waters  in  the  drainage  are  nearly  pristine  and  classified  A-Open-Di 
(A-1) , indicating  they  are  suitable  for  most  beneficial  uses  with  little 
or  no  treatment. 

St.  Mary  River  (10010002). 

The  St  Mary  River  flows  an  average  of  about  700  cfs  at  the  Canadian 
border.  All  waters  within  Glacier  National  Park  are  classified  A-Open-Di 
(A-1)  except  a portion  of  Swiftcurrent  Creek.  Swiftcurrent  Creek  from 
^5any  Glacier  Chalet  to  Lake  Serboume  and  all  waters  outside  of  the  park 
are  classified  B-Di  (B-1) . Swiftcurrent  Creek  is  seasonally  dewatered 
and  has  been  subject  to  hydrologic  damage.  Othend.se,  water  quality  in 
the  drainage  is  excellent. 

b.  Upper  Missoinl  River  Tributaries  Basin 

The  Upper  Missouri  Tributaries  Basin,  which  includes  southwestern 
^■fc)ntana  and  northwestern  Yellowstone  Park,  is  characterized  by  several 
large  and  distinct  mountain  ranges  separated  by  broad,  flat  agricultural 
valleys  with  extensive  irrigation  development.  The  basin  is  drained  by 
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the  Gallatin,  Madison,  and  Jefferson  rivers,  which  join  to  form  the 
Missouri  River  near  the  town  of  Three  Forks.  These  and  other  streams 
within  the  drainage  are  some  of  the  most  popular  and  productive  cold 
water  fisheries  in  America. 

Population  in  the  basin  has  been  sparse  and  strongly  tied  to 
agriculture.  Kowaver,  agricultural  dominance  is  declining.  Aesthetic 
qualities  of  the  basin  have  resulted  in  a significantly  increased  tourist 
and  recreation-based  industry  and  in  the  attraction  of  many  new  residents 
within  the  last  dozen  years. 

Elevations  in  the  drainage  range  from  over  11,000  feet  in  several  of 
the  mountain  ranges  to  less  than  4,500  feet  at  Three  Forks.  Precipitation 
in  the  valleys  is  about  12  to  20  inches  per  year.  Peak  precipitation  occurs 
in  ^^ay  and  June  followed  by  a second  lesser  peak  in  September.  Summers 
are  generally  warm  and  suraiy;  Arctic  cold  air  masses  sometimes  settle  in 
for  several  days  at  a time  during  the  winter,  dropping  ten^eratures  well 
below  zero. 

Bedrock  formations  in  the  basin  include  rock  types  of  Pre-Cambrian  age. 

A variety  of  rocks  of  Paleozoic  age,  including  shale,  sandstone,  quartzite, 
limestone,  silts tone,  and  dolomite,  are  exposed  over  broad  areas  in  the 
mountains.  Sediments  of  Tertiar>"  age  are  present  in  the  valleys  and  include 
thick  layers  of  sandstone,  volcanic  ash,  and  unconsolidated  mixtures  of  sand, 
gravel,  silt,  and  clay.  Soils  in  the  basin  are  highly  variable  in  texture 
and  depth,  but  the  better  agrictiltural  soils  have  been  formed  on  deep, 
calcareous  silty  material,  probably  deposited  by  wind.  There  is  a moderate 
water  erosion  hazard  on  these  soils. 

Surface  and  ground  ivater  is  generally  excellent  in  quality  in  the 
headwaters  of  the  Missiouri  River.  However,  the  basin  also  includes  a 
nearly  complete  cross-section  of  Montana  water  quality  problems,  including 
sediment,  tenperature,  dewatering,  nutrients,  coliforms,  eutrophication,  and 
acid  mine  drainage.  Quality  typically  degrades  in  a downstream  direction 
with  streams  picking  up  more  salts,  carrying  higher  nutrient  loads,  and 
having  Mgher  temperatures.  Loads  of  suspended  solids  are  variable,  depending 
on  seasonal  flows,  local  rainfall,  runoff,  geology  and  soils,  and  the  position 
of  reservoirs.  The  numerous  reservoirs  in  the  basin  tend  to  average  flows 
and  salt  concentrations  while  causing  deposition  of  sediment  in  slackwater 
areas  and  increased  streambed  erosion  below  dams. 

Eight  hydrologic  units  comprise  the  Upper  Missouri  River  Tributaries 
water  quality  management  planning  basin:  Red  Rock,  Beaverhead,  Ruby, 

Big  Hole,  Jefferson,  Boulder,  Madison  and  Gallatin, 

Red  Rock  River  (10020001) . 

The  Red  Rock  River  is  a very  hard,  calcium-bicarbonate  type  water  with 
moderate  sulfate,  sodium,  magnesium,  and  chloride  concentrations.  Lead,  zinc, 
cadmium,  and  copper  are  present  in  low  concentrations  of  geologic  origin. 
How'ever,  recorded  low- flow  turbidities  are  significantly  higher  than  in  other 
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major  streams  in  the  planning  areas,  except  the  Ruby  River.  Easily  eroded 
soils  compounded  by  overgrazing  in  the  drainage  are  the  likely  causes  o£ 
such  turbidities.  Overgrazing  conditions  are  similar  to  those  on  the 
Vv'est  Fork  Madison  River  ;vatershed.  Temperatures  are  not  considered  adverse 
for  propagation  and  gro\vth  of  salmonids  and  associated  aquatic  life.  Ml 
waters  in  the  drainage  are  classified  B-D^  (B-1) . 

Beaverhead  River  (10020002) . 

Water  discharged  from  Clark  Canyon  Reservoir  is  very  hard,  calcium- 
bicarbon.ate  t)-pe  with  moderate  sulfate  levels.  Trubidities  are  low  because 
much  sediment  is  deposited  in  the  reserv'^oir.  "Kungry”  water  discharged 
from  the  reservoir  may  accelerate  channel  erosion.  Calcium,  magnesium, 
sodium,  and  bicarbonate  concentrations  are  increased  by  approximiately 
25  percent  between  the  dam  and  Twin  Bridges,  probably  due  to  the  input 
of  irrigation  return  flows  and  ground  water  from  alluvial  deposits  along 
the  river. 

A number  of  water  quality  problems  have  been  identified  by  studies  in 
the  Beaverhead  drainage: 

1.  Water  temperatures  considered  high  for  a salmonid  fishery  have 
been  recorded  at  the  USGS  station  near  Tvv’in  Bridges. 

2.  Dewatering -occurs  frequently  in  various  segments  of  the  Beaverhead 
River  between  Barretts  Diversion  and  Twin  Bridges. 

3.  Sediment  loads  carried  by  the  Beaverhead  River  at  the  USGS 
station  near  Twin  Bridges  appear  significantly  higher  than  at 
the  dam  outlet.  Loads  are  presumed  to  be  a combination  of 
stream  bank  erosion  on  the  mainstem  and  erosion  in  tributary 
drainages.  Releases  from  Clark  Canyon  Dam  may  be  the  major 
reason  for  bank  caving  on  the  Beaverhead  River.  Among  the 
tributaries,  erosion  in  the  Grasshopper  Creek  drainage  has  been 

- a significant  sediment  source. 

4.  Periodically  high  hydrogen  sulfide  levels  in  the  Beaverhead  River 
section  downstream  of  Clark  Canyon  Dam  have  resulted  in  at  least 
one  fish  kill  and  may  be  chronically  affecting  fish  populations. 

Decaying  aquatic  vegetation  in  the  reservoir  is  the  presumed 
hydrogen  stilfide  source. 

5.  Grasshopper  Creek,  which  enters  the  Beaverhead  about  eight  miles 
downstream  of  Clark  Canyon  Dam,  contributes  a significant  load 
of  sediment  and  some  metals  to  the  river.  Ml  waters  in  the 
Beaverhead  River  drainage  are  classified  B-Di  (B-1)  or  better. 

Ruby  River  (10020005) . 

The  Ruby  River  is  a very  hard,  calcium-bicarbonate  t>'pe  water  v/ith 
maderate  sulfate,  sodium,  and  magnesium  levels  and  low'  chloride  concentrations. 
Lead,  zinc,  cadmium,  and  copper  levels  generally  are  low  and  related  to  vatershed 
geology.  Turbidities  recorded  during  low  flow  periods  are  higher  than  all 
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other  major  streams  in  the  Upper  ^'^issolari  Basin  except  the  Red  Rock  River. 
Easily  eroded  soils  in  the  ;\'atershed,  compounded  by  poor  land  management 
practices,  particularly  overgrazing,  are  the  likely  causes  of  the  high 
turbidities.  All  waters  in  the  Ruby  River  drainage  are  classified 
B-Di  (B-1)  or  better. 

Big  Hole  River  (10020004] . 

The  Big  Hole  River  generally  is  an  excellent  quality,  moderately  liard, 
calcium-bicarbonate  type  water  with  low  turbidity  and  low  sulfate,  sodium, 
chloride,  and  toxic  metals  concentrations.  However,  stream  tenperatures 
considered  adverse  for  growth  and  propagation  of  salmonids  and  associated 
aquatic  life  have  been  recorded.  Temperature  fluctuations  appear  to  be 
affected  by  diversion  for  irrigation.  The  number  of  irrigation  diversions 
along  the  river  increased  significantly  during  the  1970' s.  The  Big  Hole 
River  near  Twin  Bridges  was  dry  for  a period  of  time  during  the  summer 
of  1966  and  has  been  critically  low  in  years  since.  Channelization  and 
construction  of  diversion  works  for  irrigation  have  increased  stream 
sediment  loads  and  turbidities.  All  waters  in  the  Big  Hole  River  drainage 
are  classified  B-Dp  (B-1)  or  better. 

Jefferson  River  (10020005) . 

The  Jefferson  River  is  a very  hard,  calcium-bicarbonate  type  water  with 
moderate  sulfate,  sodium,  magnesium,  and  chloride  concentrations.  Moderate 
sediment  and  turbidities  are  due  to  irrigation  return  flows,  natural 
erosion,  and  channel  erosion.  Stream  ten^jeratures  considered  adverse 
for  sal^nids  and  associated  aquatic  life  have  been  recorded.  Toxic  metals 
concentrations  are  low.  All  waters  in  the  Jefferson  River  drainage  are 
classified  B-Dp  (B-1) . 

Boulder  River  (10020006) . 

The  Boulder  River  is  a low  dissolved  solids,  moderately-hard,  calcium- 
bicarbonate  type  water  with  moderate  sulfate  concentrations.  High  toxic  metals 
concentrations  from  acid  mine  seeps  in  the  Boulder  Batholith  mining  region 
are  causing  severe  pollution  of  the  Boulder  River  and  some  of  its  tributaries. 

Toxic  metals  discharged  from  mine  seeps  upstream  of  Boulder,  Montana,  are 
present  in  the  Boulder  River  in  concentrations  reported  to  cause  avoidance 
reactions  to  migrating  fish.  Fish  food  production,  fish  growth,  and  spawning 
success  are  inhibited  severely  in  seme  tributaries.  Water  quality  impairment 
is  due  principally  to  input  of  sediment  and  toxic  metals  from  the  High  Ore 
and  Cataract  Creek  drainages.  Mining  activity  in  other  portions  of  the 
drainage  has  resulted  in  several  less  significant  problems.  With  few 
exceptions,  waters  in  the  Boulder  River  drainage  meet  their  designated 
B-Dp  (B-1)  classification. 

Madison  River  (10020007) . 

The  Madison  River  is  a calcium-bicarbonate,  moderately-hard  water  of 
excellent  quality.  The  Madison  River  is  of  drinking  water  quality,  except 
that  treatment  would  be  necessary  to  control  turbidity,  arsenic,  and 
fluoride,  which  at  times  exceed  the  U.S.  Public  Health  Service  limits. 
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Sediment  from  the  West  Fork  of  the  Madison  River  is  a major  water 
quality  problem  in  the  drainage.  Temperatures  considered  adverse  for 
salmonids  and  associated  aquatic  life  have  been  recorded  upstream  of  Hebgen 
Lake  (near  West  Yellowstone,  Montana)  and  downstream  of  Ennis  Lake  (near 
Ennis,  Montana) . Water  temperatures  up  to  81°F  upstream  of  Hebgen  Lake 
were  attributed  to  thermal  activity  in  Yellowstone  Park.  Summer 
temperatures  above  70°F  are  ccramon  in  the  Madison  River  downstream  of 
Ennis  Lake.  Ennis  Lake,  a broad,  shallow  impoundment  near  Ennis,  Mtontana, 
has  been  shown  to  increase  the  temperature  of  Madison  River.  Flow  releases 
from  Hebgen  Dam  influence  stream  temperatures  in  the  Madison  River.  Hebgen 
Reservoir  produced  a bloom  of  toxic  algae  in  the  summer  of  1977.  In  spite 
of  these  problems,  all  waters  in  the  N^ison  River  drainage  are  classified 
B-Di  (B-1). 

Gallatin  River  (10020008) . 

The  West  Gallatin  River  is  a high  quality,  low  dissolved  solids,  and 
low  nutrient  mountain  stream  for  most  of  its  length.  Water  quality  of  the 
East  Gallatin  River  is  poorer  than  that  of  the  West  Gallatin  River.  Erosive 
stream  banks,  extensive  agricultural  activity,  and  the  discharge  from 
Bozeman's  sewage  treatment  plant  are  major  factors  contributing  to  increased 
suspended  solids,  high  nutrients,  and  high  coliform  counts.  Other  smaller 
streams  traversing  the  Gallatin  Valley  are  affected  by  agricultural  and 
urban  pollutants.  All  waters  in  the  Gallatin  drainage  are  classified 
B-Di  (B-1)  or  better,  except  a section  of  the  East  Gallatin  River, 
which  is  classified  B-D2  (B-2). 

c.  Missouri-Sun-Smith  River  Basin 

This  basin  includes  all  lands  drained  by  a 250-mile  stretch  of  the 
Missouri  River  in  westcentral  Nfontana  from  the  three  forks  of  the  Missouri 
River  near  Trident  to  the  mouth  of  the  Marias  River  at  Lana.  Total 
drainage  area  is  approximately  11,000  square  miles  or  7 million  acres. 
Topography  in  the  basin  varies  frcm  mountainous  to  rolling  plains;  the 
lowest  point  in  the  basin  is  less  than  3,000  feet  at  Loma.  Major  population 
centers  in  the  basin  are  Helena  and  Great  Falls. 

Topography  is  a large  factor  in  the  basin's  climate.  The  semi -arid 
climate  of  the  valleys  and  rolling  plains  is  typified  by  cold,  dry  winters; 
moist  springs;  and  warm,  dry  summers.  Annual  precipitation  in  these  areas 
usually  ranges  between  10  and  15  inches.  Nfountain  areas,  particularly  along 
the  Continental  Divide,  receive  significant  snowfall  during  winter  months. 
Snow  depths  exceeding  250  inches  have  been  recorded.  Melting  of  this 
accumulated  winter  snow  greatly  amplifies  stream  flows  from  April  through 
June.  Soils  in  the  Missouri-Sun-Smith  basin  are  as  varied  as  the  physio- 
graphic features. 

Agriculture  is  the  leading  industry  in  the  planning  areas  and  livestock 
production  is  the  major  agricultural  operation.  There  are  over  3 million 
acres  of  pasture  and  range  in  the  basin.  Irrigated  lands  account  for 


280,000  acres  and  dr)'-  croplands  cover  an  additional  900,000  acres.  Tvv'o- 
thirds  of  the  area  is  in  private  ovaiership  or  other  non- federal  control 
and  is  used  primarily  for  range  or  crops.  Management  of  the  federal  third 
is  largely  for  grazing  and  forest  use  by  the  U.  S.  Forest  Service  and  the 
Bureau  of  Land  Management. 

Irrigation  is  the  predominant  consumptive  use  of  water  in  the 
Missouri-Sun- Smith  drainage,  consuming  an  estimated  295,000  acre-feet 
annually.  Niuch  of  this  irrigation  has  been  developed  privately,  but 
several  projects  have  been  developed  by  federal  and  state  agencies.  There 
are  17  reservoirs  and  run- of- river  impoundments  \Ndthin  the  basin  having 
at  least  1,000  acre-feet  of  storage  each.  The  three  largest  are  Canyon 
Ferry  and  Holter,  both  on  the  Missouri  River,  and  Gibson  on  the  Sun  River. 

Water  quality  in  the  basin  runs  the  gamut  from  the  best  to  the  worst 
in  the  state.  There  are  16  municipal,  8 agricultural,  and  28  industrial 
discharges  in  the  Missouri -Sun- Smith  basin.  However,  even  with  the 
application  of  best  practicable  and  secondary  treatment  to  industrial 
and  municipal  discharges,  respectively,  not  all  waters  in  the  basin  will 
meet  state  water  quality  standards.  Such  water  quality  limited  stream 
segments  include  portions  of  ^^uddy  Creek  (near  Vaughn) , Sun  River,  Missouri 
River,  Sand  Coulee  Creek,  Dry  Fork  Belt  Creek  and  Belt  Creek. 

The  Missouri-Sun- Smith  basin  includes  five  hydrologic  units: 

Upper  Missiouri  River  (10050101)  and  Lower  Upper  Missouri  River  (10050102) . 

The  Missouri  is  formed  by  the  confluence  of  the  Madison,  Jefferson 
and  Gallatin  Rivers  near  Trident,  Montana.  Water  quality  in  the  river  is  a 
composite  of  these  tributaries.  From  Trident  to  Fort  Benton,  the  Missouri 
undergoes  several  water  quality  changes.  Contributing  to  this  transition 
are  three  major  impoundments,  numerous  discharges  of  municipal  and  industrial 
wastes,  agricultural  activities,  a geological  transition  as  the  river  leaves 
the  mountains  and  enters  the  plains,  plus  inflow  of  three  large  tributaries. 

As  a result  of  these  factors,  the  river  changes  from  a salmonid  fishery  above 
Great  Falls  (B-Di)  to  a warm-water  fishery  at  Fort  Benton  (B-D3) . 

The  river  is  a hard,  calcium  bicarbonate  water  with  lesser  concentrations 
of  magnesium,  sodium,  sulfate  and  chloride.  Canyon  Ferry  Reservoir  is 
serving  as  a sink  for  iron,  indicating  a general  lack  of  anaerobic  conditions 
at  the  water- sediment  interface.  Because  of  near-bottom  withdrawals. 

Canyon  Ferry  does  not  serve  as  a nutrient  trap.  Iron  and  zinc  concentrations 
are  significantly  higher  below  Great  Falls  th^  above.  Increased  iron 
concentrations  originate  from  the  Sun  River.  Increased  zinc  concentrations 
probably  are  due  to  industrial  discharges  frcm  the  Anaconda  Company,  Great 
Falls.  Turbidity  increases  have  been  noted  below  Great  Falls  and  are  due  to 
high  sediment  loads  carried  by  Middy  Creek  and  the  Sun  River.  Past  discharge 
of  poorly  chlorinated  primary  effluent  from  the  Great  Falls  municipal  sewage 
treatment  plant  has  been  the  probable  cause  of  high  coliform  densities  at 
Fort  Benton.  Nfoderate  arsenic  and  fluoride  levels  in  the  river  are  derived 
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from  Yellowstone  Park  theimal  springs.  Typical  fluoride  concentration.s 
entering  Canyon  Ferry  Reservoir  are  1.2  mg/1  and  vary  from  0.95  mg/1  to 
1.4  mg/1.  Fluoride  levels  near  Great  Falls  vary  from  0.17  mg/1  to  1.0  mg/1. 
Arsenic  levels  are  not  toxic  but  exceed  those  known  to  be  carcingenic. 

Sixteeninile  Creek  is  one  of  the  first  high  quality  tributaries  to  enter 
the  Missouri  in  this  basin.  Summertime  flows  at  Ringling  are  small, 
averagin^j  about  1 cfs.  Tlie  water  here  is  hard,  sodium  bicarbonate  t>’pe 
with  some  iron.  Turbidities  of  2 JTU  or  less  are  an  indication  that  upstream 
agricultural  activity  is  not  significantly  affecting  water  quality.  However, 
poor  irrigation  practices  along  Hay,  Faulkner  and  Battle  Creeks  result  in 
high  sediment  loads  in  Sixteenmile  Creek  downstream  of  Ringling.  Summertime 
flows  near  the  mouth  at  Lombard  average  about  30  cfs.  Significant  input  of 
high  quality,  calcium  bicarbonate  water  from  the  Madison  Formation  occurs 
in  this  canyon  region,  resulting  in  the  higher  flows  and  a calcium  bicarbonate 
type  of  water.  Sixteenmile  Creek  is  classified  B-Di  (B-1) . 

Crow  Creek  rises  in  the  Elkhom  Mountains  and  flows  in  an  easterly  direction 
to  the  Missouri  River  at  Toston.  Upstream  of  the  USGS  station  near  Radersburg, 
Crow  Creek  is  a pristine  mountain  stream  little  affected  by  the  logging, 
livestock  grazing,  recreation  and  mining  activity  occurring  in  its  watershed. 
Water  here  is  a calcium-bicarbonate  type  with  low  turbidity  and  low  sodium, 
chloride,  and  sulfate  concentrations. 

Extensive  agricultural  development  in  the  Crow  Creek  drainage  between 
Radersburg  and  the  Missouri  River  has  a major  effect  upon  stream- flows  and 
water  quality.  Crow  Creek  near  its  mouth  is  a moderately  turbid,  calcium- 
bicarbonate,  very  hard  water  with  significant  amounts  of  sodium,  chloride 
and  sulfate.  Natural  streamflows  in  lower  Crow  Creek  are  einratic  during 
summertime  but  are  augmented  by  the  Crow  Creek  Pumping  Unit,  which  supplies 
irrigation  water  from  the  Missouri  River.  Crow  Creek  is  classified  B-Dx(B-l). 

Prickly  Pear  Creek  heads  in  the  mountains  south  of  Helena  and  flows  north 
for  about  14  miles  before  reaching  the  Helena  Valley.  It  then  continues 
north  for  12  miles  across  the  valley  before  being  joined  by  Tenmile  Creek. 

Prickly  Pear  Creek  terminates  at  Lake  Helena  two  miles  downstream  from  the 
confluence  with  Tenmile  Creek.  The  stream  has  suffered  and  continues  to 
suffer  many  abuses.  Placer  mining,  construction  of  highways  and  railroads 
and  industry  have  obliterated  most  of  the  original  channel  upstream  of  East 
Helena,  Ntontana.  The  creek  also  is  subject  to  heavy  m.etals  pollution  from 
abandoned  mines  and  extensive  dewatering  for  irrigation. 

Prickly  Pear  Creek  near  Clancy  is  a moderately  hard,  calcium-bicarbonate 
water  with  lesser  amounts  of  sodium  and  sulfate.  Moderate  iron,  zinc,  lead 
and  copper  concentrations  are  attributed  to  drainage  from  inactive  mines  in 
the  Corbin  and  Wickes  area.  Total  colifoim  density  and  nutrient  concentrations 
are  low. 

Prickly  Pear  Creek  near  its  mouth  has  been  seriously  degraded  by  the 
city  of  Helena's  discharge  of  poorly  treated  sewage.  Recent  improvements 
in  Helena's  treatment  facilities  have  significantly  improved  the  condition 
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of  Prickly  Pear  Creek,  although  instream  ammonia  levels  are  still  toxic. 

Upper  Prickly  Pear  Creek  above  East  Helena  is  classified  B-D^  (B-1) . Below 
East  Helena,  Prickly  Pear  Creek  is  classified  E-F  (E) , largely  because  of 
dewatering  for  irrigation. 

The  Dearborn  River  begins  in  a primitive  mountain  area  on  the  east 
flank  of  the  Continental  Divide.  Most  of  this  area  is  unroaded  and  water 
quality  is  good.  After  leaving  the  mountains,  the  Dearborn  flows  easterly 
through  broken  grazing  land  to  the  Missouri  River  near  Craig,  Montana.  It 
is  generally  an  isolated  stream,  crossed  only  occasionally  by  state,  county 
and  private  roads. 

Water  quality  of  the  Dearborn  remains  essentially  unaltered  to  near 
Craig.  However,  a significant  input  of  sedment  has  been  observed  between 
Craig  and  the  river's  mouth.  Irrigation  return  flows  from  agricultural 
lands  in  the  Flat  Creek  drainage  are  the  suspected  source.  Also,  there  has 
been  considerable  disturbance  of  lands  adjacent  to  the  Dearborn  River  near 
its  mouth.  This  land  has  been  subdivided  and  is  being  developed  for  second 
homesites.  The  Dearborn  River  is  classified  B-D^^  (B-1). 

Other  streams  in  this  hydrologic  unit  except  those  specifically  identified 
above,  are  classified  B-D^  (B-1)  or  better. 

Smith  River  (10050105) . 

The  Smith  River  is  foimed  by  the  confluence  of  its  north  and  south  forks 
four  miles  southwest  of  White  Sulphur  Springs.  After  flov.dng  northwest  for 
about  25  miles,  the  river  enters  a narrow  mountain  canyon.  Upon  leaving 
the  canyon,  the  river  meanders  through  a relatively  narrow  agricultural 
valley  flanked  by  rolling  grasslands.  It  joins  the  Missouri  River  at  Ulm 
about  ten  miles  southeast  of  Great  Falls.  Numerous  high  quality  tributaries 
join  the  river  along  its  length.  Farming,  ranching,  and  logging  are  the 
predominant  activities  in  the  drainage. 

The  anith  River  to  the  mouth  of  the  canyon  is  an  excellent  quality  stream, 
except  for  occasionally  high  temperatures.  Turbidity  increases  below 
Hound  Creek  are  due  to  channel  erosion  accelerated  by  agricultural  activity. 
Waters  in  the  Smith  River  drainage  are  classfied  B-Di  (B-1)  or  better. 

Sun  River  (10050104) . 

The  Sun  River  originates  on  the  east  slope  of  the  Continental  Divide  near 
Augusta.  Few  roads  penetrate  this  headwaters  region,  which  includes  part  of  the 
Bob  Marshall  Wilderness  Area.  East  of  the  mountains,  the  Sun  River  and  its 
tributaries  are  developed  extensively  for  irrigation;  thus,  summertime  flows 
are  erratic.  Concentrations  of  major  chmical  constituents  increase  downstream. 
Changes  in  geology,  and  the  addition  of  tributaries  and  irrigation  return 
flows  are  the  causes.  Turbidities  are  low  downstream  to  Fort  Shaw.  Between 
Fort  Shaw  and  the  USGS  station  below  Muddy  Creek  the  Sun  River  experiences  a 
dramatic  increase  in  suspended  solids.  Muddy  Creek  discharges  a heavy  sediment 
load  to  the  Sun  River  at  Vaughn. 
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Soil  erosion  is  t±ie  major  problem  in  the  Muddy  Creek  drainage.  Approximately 
200,000  tons  of  soil  per  year  are  eroded  and  transported  to  the  Sun  River, 
biistable  soils  and  abnormally  high  flows  caused  by  excess  irrigation  water 
being  returned  to  Nhddy  Creek  are  major  factors.  The  lower  reach  of  Muddy 
Creek  is  in  serious  condition  v/ith  a degrading  channel  and  5 to  15  foot 
vertical  banks.  Upper  sections  of  Middy  Creek  have  some  erosion  but  generally 
are  stable.  iVoderate  nitrate  levels  also  are  present  in  Maddy  Creek.  Con- 
centrations measured  at  Power  ranged  i:p  to  8.8  mg/1  N03-  Similar  nitrate  levels 
were  m.easured  near  Vaughn.  Waters  of  the  Sun  River  drainage  are  classified 
B-Di  (B-1),  except  for  Muddy  Creek,  whiich  is  classified  E-F  (E) , and  the 
mainstem  Sun  River  below  ^fuddy  Creek,  which  is  classified  B-D3  (B-3) . 

E^lt  Creek  (10050105) . 

Headwaters  of  Belt  Creek  are  in  the  Little  Belt  Mountains  southeast  of 
Great  Falls.  Portions  of  the  Little  Belts  drained  by  Belt  Creek  are 
highly  mineralized  and  have  been  sites  of  mining  activity  since  the  1800 's. 

Flowing  south  to  its  junction  with  the  Ntissouri  River,  Belt  Creek  is  paralleled 
by  U.  S.  Highway  No.  89  for  about  half  its  length.  Summer  home  and  camp 
development  along  the  stream  has  been  popular  with  Great  Falls  residents  for 
many  years.  Belt  Creek  leaves  the  Little  Belts  and  enters  a narrow  foothills  valley 
at  Riceville.  The  valley  widens  at  Belt  where  extensive  coal  deposits 
have  been  worked  sporadically  since  1876. 

Upper  Belt  Creek  near  Neihart  has  moderately-hard,  calcium- bicarbonate 
water  witla  low  sulfate,  chloride,  magnesium  and  sodium  concentrations  and  low- 
turbidity.  Nfetal  concentrations  near  Neihart  generally  are  low  because 
mining  activity  hias  been  very  slight  in  this  segment  of  the  Belt  Creek  drainage 
and  no  acid  mine  seeps  are  known.  Lower  in  the  drainage,  metals  concentrations 
near  Nfonarch  are  sigriificantly  higher  than  those  near  Neihart.  Carpenter  Creek, 
site  of  the  Nfontana  Mining  District,  enters  Belt  Creek  below  Neihart  and  is 
the  probable  metals  source.  The  Dry  Fork  of  Belt  Creek,  which  joins  Belt  Creek 
at  Monarch,  has  been  degraded  severely  by  acid  mine  drainage  from  the  Hughesville- 
Barker  area.  Belt  Creek  below  Riceville  loses  much  of  its  flow  to  chnnnel 
seepage  and  often  is  dry  just  above  its  confluence  with  Otter  Creek  near  the 
town  of  Belt.  Seeps  from  inactive  coal  mines  near  Belt  contribute  additional 
acid  mine  drainage  to  Belt  Creek.  All  waters  in  the  Belt  Creek  drainage  are 
classified  B-D^  (B-1)  or  better.  Below  Otter  Creek,  the  mainstem  Belt  Creek 
is  classified  B-D2  (B-2),  although  streams  tributary  to  this  reach  are 
classified  B-Dp  (B-1) . 

d.  Marias  River  Basin 

The  Marias  River  Basin  heads  near  East  Glacier  Park  and  drains  a 
rolling  agricultural  area  in  northcentral  ^^ontana  to  the  mouth  of  the 
Marias  and  Teton  rivers  on  the  Missouri  River  below  Fort  Benton.  The 
basin  drains  approximately  9,100  square  miles,  including  about  580  square 
miles  of  dry  lake  beds.  Drainage  in  the  area  is  poorly  developed  and  does 
not  contribute  significant  water  yields  or  peak  flood  flows. 
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The  basin  varies  from  rugged  mountains  along  the  Continental  Divide 
on  the  west  to  broad,  rolling  plains  broken  by  buttes  in  the  southcentral 
part  of  tlie  basin  and  by  the  Sweetgrass  Hills  in  the  northern  part. 

Dominant  geographical  features  include  Tiber  Reservoir  in  the  eastcentral 
portion  and  the  mountains  of  the  west,  which  encompass  tlie  southeast  part 
of  Glacier  National  Park.  There  is  an  abrupt  transition  from  the  m.ountains 
to  the  plain  stretching  to  the  east,  with  little  foothill  development. 

Climate  of  the  Marias  basin  is  characterized  by  short,  hot  and  dry 
summers  and  cold,  dry  winters.  A large  portion  of  the  annual  precipitation 
occurs  in  the  spring.  Precipitation  ranges  from  10  to  30  inches  per  year, 
with  better  than  30  inches  falling  in  the  mountains.  Mean  monthly  temper- 
atures range  from  -2°F  in  January  to  83°F  in  July.  Wind  is  a persistent 
feature  of  the  basin’s  climate;  frequent  ivarm,  dry  Chinook  winds  may  cause 
rapid  snowmelt  and  flooding. 

Soils  in  the  basin  are  highly  variable,  with  some  presenting  moderate 
to  severe  erosion  hazards  when  disturbed.  About  62  percent  of  basin  lands 
are  used  for  pasture  and  range.  Croplands  comprise  31  percent  of  the  total 
area;  2 percent  is  under  irrigation  and  29  percent  is  dryland.  The  major 
irrigated  crop  is  hay,  which  is  used  for  summer  pasture  as  well  as  winter 
feed.  Forest  and  woodlands  occupy  the  ranaining  7 percent  of  the  basin. 

Oil  and  gas  production  occurs  throughout  the  basin.  The  urban  population 
is  small;  only  about  15,000  people  live  in  the  nine  largest  communities. 

The  largest  water  feature  in  the  basin  is  Tiber  Reservoir,  with  a 
capacity  of  1,368,000  acre-feet.  There  is  a total  of  11  reservoirs  in 
the  basin  with  a capacity  of  1,000  acre- feet  of  storage  or  more.  Of  these, 
nine  are  used  for  irrigation.  Irrigated  agriculture  is  the  largest  water 
user  in  the  basin.  Annual  diversion  requirements  for  irrigation  are 
approximately  780,500  acre-feet.  Of  this  amount,  about  191,200  acre-feet 
is  consumed  and  176,800  acre-feet  is  lost  in  the  system;  about  412,500  acre- 
feet  of  the  diverted  water  is  return  flow.  Minicipal  and  industrial  water 
use  in  the  basin  is  negligible.  Nbst  streams  in  the  western  part  of  the 
basin  are  perennial.  Many  of  the  naturally  perennial  streams  elsewhere 
in  the  basin  are  no  longer  so  because  of  irrigation  water  diversions 
and  consumption. 

Water  quality  in  the  mainstem  of  the  Marias  and  in  the  area’s  western 
portion  is  good  to  excellent  while  the  water  of  tributaries  and  springs 
on  the  plains  ranges  from  fair  to  poor.  Water  quality  in  each  of  the  basin’s 
five  hydrologic  units  is  discussed  below: 

Two  Medicine  Creek  (10030201) . 

Two  medicine  Creek  is  the  largest  tributary  to  the  Marias  River,  contributing 
approximately  one -third  of  the  river’s  flow.  The  creek’s  headwaters,  wbJ.ch 
extend  for  approximately  45  miles  along  the  Continental  Divide,  include  Dupuyer 
Creek,  Birch  Creek,  Blacktail  Creek,  Whitetail  Creek,  and  Badger  Creek,  as  well 
as  upper  Two  Medicine  Creek.  The  Two  Medicine  Creek  drainage  is  essentially 
two  drainages  since  Birch  Creek  discharges  to  Two  Medicine  near  the  mouth. 
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TV'O  Medicine  Creek  near  Erov^ning  is  of  excellent  quality.  Betvieen 
?iighway  No.  89  and  Highway  No.  358,  approximately  30  river  miles,  the 
quality  of  Two  Medicine  Creek  changes  significantly.  Increases  of  TDS  and 
Imrdne’ss  are  probably  due  to  plains  tributaries  or  seeps.  Turbidity  is 
a major  problem  on  lower  I\vO  iN'edicine  Creek  due  to  irrigaticn  return  flows 
from  the  Eadger-Fisher  main  canal.  Water  in  the  canal  flows  from  Eadger 
Creek  and  discharges  to  Two  Medicine  Creek  above  Highway  358.  This  sediment 
is  carried  downstream  for  70  miles  before  it  settles  out  in  Tiber  Reservoir. 
Seven  miles  below  the  Highv/ay  No.  358  bridge  Two  Medicine  Creek  is  further 
degraded  by  Birch  Creek. 

Observations  have  revealed  excessive  turbidity  in  Birch  Creek  as  a result 
of  the  Badger-Fisher  main  canal. 

All  waters  in  the  Two  Medicine  Creek  drainage  are  classified  B-D^^  (B-l)  or 
better  except  Two  Mfedicine  Creek  from  Badger  Creek  to  Birch  Creek,  which  is 
classified  B-D2  (B-2) . 

Cut  Bank  Creek  (10030202) . 

Cut  Bank  Creek  is  formed  in  a small  headwaters  area  of  Glacier  National 
Park.  Small  irrigation  plots  are  under  development  on  the  mainston  of  Cut 
Bank  Creek  and  on  Willow  Creek.  A major  irrigation  project  on  the  Seville 
Bench  west  of  Cut  Bank  uses  water  from  Two  Medicine  Creek  and  wastes  water 
to  Cut  Bank  Creek.  Oil  exploration  and  pumping  occurs  in  the  east  part 
of  the  drainage,  including  Seville  Bench,  Rocky  Coulee  and  Old  Maid  Coulee 
areas.  Samples  from  Cut  Bank  Creek  at  Cut  Bank  have  revealed  high  phenol 
concentrations,  an  indication  that  petroleum  products  have  been  seeping  or 
spilling  into  the  creek.  Waters  in  the  Cut  Bank  Creek  drainage  are  classified 
B-Di  (B-1)  or  B-D2  (B-2). 

Marias  River  (10030203) . 

The  Marias  River  is  formed  at  the  confluence  of  Two  Medicine  Creek  and 
Cut  Bank  Creek.  The  river  flows  approximately  50  miles  before  discharging 
into  Tiber  Reservoir  and  again  for  68  miles  after  leaving  Tiber  Reservoir 
before  discharging  into  the  Missouri  River.  Major  tributaries  of  the  Marias 
River  are  Shultz  Coulee,  ^fedicine  Rock  Coulee  and  the  Dry  Fork  of  the  Marias 
River  above  Tiber  Reservoir,  Willow  Creek  into  the  reservoir  and  Pondera 
Creek,  Dugout  Coulee,  Cottonwood  Creek,  Black  Coulee  and  the  Teton  River 
below  Tiber  Dam. 

Data  show  that  the  concentrations  of  constituents  increase  downstream 
with  much  of  the  change  occurring  between  Cut  Bank  and  Shelby.  This  change 
is  probably  a result  of  inflows  from  poor  quality  streams  and  from  geological 
change  as  the  river  crosses  Colorado  Shale.  Streams  entering  the  Marias 
River  above  Tiber  Reservoir  are  of  very  low  quality. 

Schultz  Coulee  is  a lowland  drainage  which  dischiarges  to  the  Marias  River 
from  the  south  a^roxiraately  20  miles  northwest  of  Conrad.  Included  in  its 
drainage  are  Valier  and  a large  portion  of  the  Pondera  County  Canal  and 
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Reservoir  Company's  irrigation  district.  The  coulee  is  used  by  this  irrigation 
district  as  a drainage  to  return  used  ^^'ater  to  the  Marias  River.  Flow 
regulation  has  a very  noticeable  effect  upon  the  sediment  concentration  in 
Shultz  Coulee. 

Hilger  Coulee  is  a lowland  drainage  which  discharges  to  the  Marias  River 
from  the  south,  seven  miles  south  of  Shelby.  This  is  extremely  poor  quality 
water  probably  resulting  from  Mghly  alkaline  groundwater  seeping  into  the 
stream.. 

Suspended  sediment  is  a major  concern  in  the  Upper  Marias.  This  high 
sediment  load  is  probably  due  in  part  to  an  unstable  stream  bed,  but  irrigation 
return  flows  from  the  Badger-Fisher  Main  Canal  (see  Tw^o  Medicine  Creek)  and  the 
Pondera  County  Canal  and  Reservoir  Coityany  add  significantly  to  the  problem. 

The  Dry  Fork  of  the  Marias  River  has  its  headwaters  in  the  hills  near 
Rockport  Colony  west  of  Pendroy.  The  river  flows  generally  northeast  through 
irrigated  farmland,  pastureland,  and  occasional  oil  drilling  operations.  The 
Dry  Fork  of  the  Marias  River  is  one  of  the  poorest  quality  perennial  streams 
in  the  Marias  area.  High  values  of  TDS,  total  hardness,  and  common  ions  have 
been  recorded  in  the  Dry  Fork  including  the  highest  concentrations  in  the 
Marias  drainage  for  calcicm,  magnesium,  sulfate,  and  nitrate.  Som.e  of  these 
high  values  may  be  due  to  a change  in  geology  as  the  stream  enters  the 
Cretaceous  Shales  or  may  be  a result  of  poor  quality  ground  water  seepage, 
or  a combination  of  the  two.  Such  seepage  increases  during  irrigation, 
possibly  aggrevating  water  quality  problans. 

Little  Dry  Coulee,  which  discharges  to  the  Dry  Fork  of  the  Marias  River, 
contains  the  Conrad  sewage  discharge.  This  coulee  has  had  a concentration 
of  total  ammonia  that  is  toxic  to  fish.  The  water  is  diluted  when  discharged 
to  the  Dry  Fork  but  probably  still  is  toxic  to  fish  for  a short  distance 
downstream. 

All  waters  of  the  Marias  drainage  are  classified  B-D2  (B-2),  except  a 
portion  of  the  Dry  Fork  of  the  Marias  River,  which  is  classified  B-D3  (B-3) . 

Willow  Creek  (10050204) . 

Willow  Creek  is  an  intermittent  stream  that  forms  the  north  arm  of 
Tiber  Reservoir.  No  large  towns  are  included  in  the  basin  and  the  only 
potential  source  of  water  quality  problans  are  oil  drilling  operations 
near  Ferdig.  Waters  in  the  Willow  Creek  drainage  are  classified  B-D2  (B-2). 

Teton  River  (10050205) . 

The  Teton  River  drainage  involves  more  area  than  any  of  the  Marias  River 
tributaries,  occupying  approximately  one-fifth  of  the  Marias  basin. 

Included  in  the  drainage  are  the  communities  of  Choteau,  Dutton  and  Miller 
Colony  (Hutterite  religious  colony) . Land  use  varies  from  forestry'  in  the 
western  section,  irrigated  farming  in  the  central  portion,  and  dryland 
farming  in  the  eastern  section.  The  only  discharges  that  reach  surface 
waters  are  from  the  Choteau  sewage  lagoon  and  the  Priest  Butte  Lake  aquaduct. 
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Above  Choteau,  the  Teton  River  and  Deep  Creek  are  adversely  affected  by 
irrigation  withdrawals.  Deep  Creek  is  periodically  dry  at  Highway  No.  287  due 
to  irrigation  diversions,  and  the  Teton  River  is  periodically  dr>^  below  the 
Bynum  and  Eureka  diversions.  Some  of  this  diverted  water  is  returned  to 
the  Teton  River  between  Choteau  and  Collins.  Tlie  Teton  River  has  been 
channelized  above  Choteau  in  an  effort  to  alleviate  flood  problems.  The 
combination  of  water  withdrawals  and  stream  channelization  has  significantly 
decreased  the  am.ount  of  aquatic  life  in  the  river  near  Choteau. 

Water  quality  in  the  Teton  River  is  good  to  excellent  in  the  headwaters 
but  is  degraded  significantly  by  the  time  is  reaches  Collins.  Between  Collins 
and  Loma,  no  appreciable  change  in  water  quality  occurs  except  for  increases 
in  heavy  metal  concentrations.  The  greatest  change  in  water  quality  occurs 
between  Choteau  and  Collins.  This  change  is  probably  due  to  the  discharge 
of  streams  that  carry  irrigation  wastewaters  and  to  geological  effects  as  the 
river  crosses  the  Colorado  Shale. 

Waters  of  the  Teton  River  drainage  above  Choteau  are  classified  B-Di  (B-1) . 
The  ronaining  waters  in  the  Teton  drainage  are  classified  B-D2  (B-2) . 
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e.  Middle  Missouri  River  Basin 


The  Middle  Missouri  River  Basin  has  as  its  axis  the  275  miles  of  the 
Missouri  River  that  flows  generally  eastward  from  Fort  Benton,  Montana,  to  the 
Fort  Peck  Dam. 

The  uppennost  third  of  the  river  is  bounded  by  rolling,  relatively  road- 
less farmland  broken  by  the  spectacular  and  rugged  white  cliffs  of  the  Missouri 
River  Breaks  about  50  miles  below  Fort  Benton.  The  Bear  Paw  Mountains  loom  to 
the  north.  The  middle  stretch  flows  under  the  only  bridge  between  Fort  Benton 
and  Fort  Peck  Dam  and  into  the  Charles  M.  Russell  Wildlife  Refuge  where  cattle 
and  wildlife  graze  on  rough,  prairie  topography.  The  lower  third  of  the  basin 
encompasses  the  sprawling  Fort  Peck  Reservoir,  which  is  surrounded  by  the 
refuge  and  a general  "badlands"  topography. 

Other  than  the  Bear  Paws,  mountainous  areas  in  the  basin  occur  in  the 
southwestern  part  near  Lewistown  and  in  a small  uplift  near  Zortman.  Rocks 
in  these  uplifts  are  mostly  sedimentary,  but  include  some  igneous.  Throughout 
the  remainder  of  the  basin,  bedrock  formations  of  sedimentary  origin  are 
exposed.  The  basin's  history  includes  long  periods  of  sedimentation,  then 
erosion,  regional  uplifting,  warping  and  glaciation. 

Soils  in  the  basin  vary  greatly.  Along  the  major  watercourses  are  rough, 
broken  lands  with  clay  soils  that  are  less  than  20  inches  down  to  shale. 

Numerous  shale  outcrops  occur.  These  soils  present  a severe  erosion  hazard. 

The  basin  is  typified  by  low  annual  rainfall  and  temperature  extremes. 
.^\nnual  precipitation  averages  between  11  and  15  inches,  with  June  the  wettest 
month.  Snowmelt  from  the  minor  mountain  ranges  that  dot  the  area  add  to 
tributary  flows  between  April  and  June. 

The  Middle  Missouri  Basin  does  not  function  as  an  integral  economic  area. 

The  only  major  population  center  is  Lewistown,  with  fewer  than  10,000  residents. 
The  western  part  of  the  basin  has  a greater  percentage  of  grain-growing  land, 
the  east  has  more  rangeland.  Privately-owned  range  accounts  for  the  largest 
land  use  in  the  basin. 

The  largest  water  use  in  the  basin  is  for  irrigation,  diverting  approx- 
imately a quarter-million  acre-feet  annually.  Municipal  water  use  accounts 
for  about  5,000  acre- feet  annually. 

The  basin  has  substantial  energy  resources  in  the  form  of  petroleum  and 
coal.  There  is  continuing  petroleum  exploration  and  production,  but  it  has 
had  little  impact  on  water  quality.  There  are,  however,  substantial  deposits 
of  strippable  coal  on  the  southern  and  eastern  portions  of  the  basin.  These 
have  yet  to  be  developed,  but  plans  are  in  the  wind  for  coal  mining  and 
synthetic  fuel  production  in  the  area. 

The  basin  contains  five  municipal  and  two  industrial  dischargers  and 
several  feedlots.  However,  sediment  is  the  dominant  spoiler  of  the  basin's 
water,  particularly  in  Arrow  Creek,  Judith  River  and  Missouri  River.  This 
pollutant  emanates  from  irrigation  returns,  poor  soil  conservation  practices. 
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overgrazing  and  natural  erosion.  Segments  of  Arrow  Creek,  Coffee  Creek  and 
Wolf  Creek  have  been  designated  as  water-quality  limited  due  to  excessive 
concentrations  of  sediment  and  dissolved  minerals. 

Nutrient  concentrations,  particularly  nitrate  and  phosphate,  have  been 
observed  in  Beaver,  Casino,  Boyd,  Little  Trout,  Cottonwood,  Ross  Fork  and 
.Arrow  Creeks. 

The  Middle  .Missouri  River  Basin  contains  six  hydrologic  units: 

.^liddle  Missouri  River  (10040101)  and  Fort  Peck  Reservoir  (10040104) . 

Water  quality  problems  are  associated  with  nutrients,  sediment  and  salt,  which 
combine  to  give  the  river  and  reserv'oir  a B-D3  (B-3)  classification  from  Great 
Falls  all  the  way  to  Fort  Peck  Dam.  The  major  problem  lies  with  the  river's 
tremendous  sediment  load.  Data  collected  at  the  Fred  Robinson  Bridge  (near 
the  arbitrary  point  where  the  Missouri  River  becomes  the  Fort  Peck  Reservoir] 
show  that  during  the  months  of  March  and  May  the  largest  sediment  loads  were 
150,000  and  800,000  tons  per  day,  respectively.  Phosphorus  levels  have  been 
high  enough  in  the  area  near  the  bridge  to  encourage  algal  blooms- -but  no 
nuisance  blooms  have  been  reported. 

Four  miscellaneous  creeks  flowing  into  the  Middle  Missouri  and  reservoir 
show  saline  tendencies.  They  are  Dog,  Bullwhacker,  Two  Calf  and  Big  Dry 
Creeks.  High  iron,  sodium  and  sulfur  values  tend  to  make  these  creeks  unpal- 
atable. 

Arrow  Creek  (10040102) . Arrow  Creek  originates  in  the  Highwood  Mountains 
near  Geyser  and  flows  northeasterly  approximately  60  miles  to  its  confluence 
with  the  Missouri  River.  The  upper  reaches  (at  Highway  No.  250)  are  fair 
quality  waters;  however,  from  Highway  No.  230  to  its  mouth  the  creek  is  water 
quality  limited.  According  to  a schematic  by  the  U.S.  Salinity  Lab,  these 
waters  would  be  high  in  salinity  hazard  and  should  not  be  used  for  irrigation. 
The  tremendous  silt  loads  carried  by  this  stream  comprise  a large  portion  of 
the  silt  load  in  the  Missouri  River. 

Periphyton  analysis  of  this  stream  shows  an  unusual  flora  with  alkaline 
affinities.  This  stream  is  definitely  an  anomaly  in  the  Middle  Missouri  area. 

Concentrations  of  suspended  sediment  and  salinity,  particularly  down- 
stream from  Highway  No.  230,  are  high  enough  to  seriously  inhibit  aquatic 
biota  resulting  in  low  and  unusual  periphyton  populations  and  very  low  benthic 
populations.  Arrovv  Creek  has  the  same  B-D3  (B-3)  classification  as  the 
Missouri  at  their  confluence. 

Judith  River  (10040105) . The  Judith  River  from  Big  Spring  Creek  to  its 
confluence  with  the  Missouri  is  classified  as  B-D2  (B-2),  and  from  Big  Spring 
Creek  to  its  headwaters  it  is  listed  as  a B-Di  (B-1)  stream.  The  entire 
stream  is  basically  a calcium  bicarbonate  water  of  good  quality. 

The  Judith  has  nitrate  values  that  indicate  enrichment,  which  leads  to 
excessive  aquatic  growths.  Measured  suspended  solids  were  high  near  Hobson  and 
at  the  mouth.  Headwaters  silt  loading  may  be  from  poor  logging  practices, 
agricultural  procedures  and  subdivisions.  The  silt  load  at  the  mouth  repre- 
sents the  cumulative  effect  of  these  cultural  activities. 
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Periphyton  analysis  at  the  mouth  demonstrates  the  impact  of  turbidity. 
Periphyton  populations  are  small  in  this  stream  segment  and  those  periphyton 
present  reflect  an  excessive  sediment  load  and  concentration  of  nutrients. 

Depressed  trout  and  benthic  populations  do\\nstream  of  Hobson  indicate 
water  quality  problems,  probably  due  to  excessive  silt  loads.  High  coliform 
counts  also  have  been  observed,  but  not  in  excess  of  water  quality  standards. 

Big  Dry  Creek  (10040105) . Big  Dry  Creek  flows  into  the  Big  Dry  Arm  of 
Fort  Peck  Reservoir.  Big  Dry  waters,  classified  B-D3  (B-3),  are  of  the 
sodium  sulfate  type  and  are  a result  of  the  naturally  saline  soils  being 
drained  by  this  stream. 

Little  Dry  Creek  (10040106).  The  Water  Quality  Bureau  has  collected 
no  information  on  the  water  quality  of  Little  Dry  Creek,  which  flows  into 
the  Big  Dry  a few  miles  south  of  Fort  Peck  Reservoir.  The  Little  Dry  does 
drain  soils  similar  to  those  in  the  Big  Dry  drainage  and  is  also  classified 
B-D3  (B-3). 
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f.  Musselshell  River  Basin 

The  Nfusselshell  River  originates  at  the  confluence  of  its  North  and  South 
Forks  east  of  Martinsdale,  Montana.  From  its  origin  in  the  Little  Belt  Moun- 
tains, the  river  flows  in  an  easterly  direction  for  125  miles  along  the  southern 
flank  of  the  Big  Snow>’  Mountains.  The  river  then  flows  northward  for  55  miles 
to  Fort  Peck  Reservoir.  The  river  and  its  tributaries  drain  an  area  of  approx- 
imately 8,000  square  miles. 

The  basin  terrain  generally  may  be  described  as  hilly  to  moderately 
sloping.  Soils  in  the  basin  are  as  varied  as  the  physiographic  features. 

The  valley  of  the  Musselshell,  which  contains  the  basin's  more  desirable 
farmland,  averages  less  than  a mile  wide  and  is  bordered  by  sandstone  rimrocks 
and  rugged  shaly  breaks  along  most  of  its  course.  Soils  that  have  developed 
in  these  eroded  lands  are  generally  loamy  to  clayey  in  texture  and  less  than 
20  inches  deep.  These  soils  present  a high  erosion  hazard  and  contribute 
to  the  sediment  load  of  the  river.  Many  of  the  basin's  heavier- textured 
soils  are  deep  and  have  a high  moisture -holding  capacity,  but  also  accumulate 
salts.  Some  terraces  in  the  western  portion  of  the  basin  have  loamy  soils 
that  are  highly  calcareous. 

The  Fort  Union  coal  formation  is  present  in  the  central  portion  of 
the  basin  near  Roundup.  The  formation  contains  commercial  coal  beds  under 
development  southeast  of  Roundup. 

The  Musselshell  Basin  is  best  described  as  a semi-arid  region  with  a 
short  growing  season.  Average  annual  precipitation  is  around  12.5  inches. 

Forty  to  fifty  percent  of  that  falls  in  the  spring,  with  June  the  wettest 
month.  The  various  mountain  ranges  contribute  some  snowmelt  runoff. 

The  basin  is  definitely  rural.  There  were  only  9,446  people  living 
there  in  1970,  and  that  number  was  expected  to  decline  by  at  least  1,000 
people  bv  1980. 

The  largest  land  use  within  the  Musselshell  Basin  is  privately-owned 
rangeland,  comprising  67  percent  of  the  basin.  Irrigation  is  the  basin's 
largest  water  consumer,  diverting  nearly  one-half  million  acre- feet  annually. 
Municipal  water  use  in  the  basin  accounts  for  only  114  acre- feet  per  year. 

One  industrial  use  that  had  a great  impact  on  the  Musselshell  River  itself 
was  the  building  of  the  Milwaukee  Railroad.  Placement  of  the  railroad  bed 
along  the  river  and  associated  diversions  resulted  in  the  straightening  of  the 
river  and  removal  of  some  oxbows.  Faster  flows,  greater  erosion,  warmer  temp- 
eratures and  loss  of  fishery  habitat  all  contributed  to  the  slow  decay  of  the 
Musselshell  since  the  early  1900s.  ITie  financial  collapse  of  the  Milwaukee 
Road  in  the  late  1970s  leaves  even  the  maintenance  of  a decent  railroad  bed 
in  doubt. 

Water  quality  problems  in  this  basin  are  predominately  nonpoint- source 
oriented,  stemming  from  three  broad  categories:  logging,  agricultural  and 
natural.  Some  saline  seep  occurs  in  the  area.  As  we  shall  see  in  rhe  following 
examination  of  the  basin's  five  hydrologic  units,  the  quality  of  Musselshell 
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water  becomes  more  and  more  degraded,  mainly  by  sediment,  as  we  travel  east  and 
north  toward  Fort  Peck  Reservoir. 

Upper  Misselshell  (10040201).  The  North  and  South  Forks  of  the  NJusselshell 
River  are  waters  of  fine  quality,  both  being  hard,  calcium-bicarbonate  streams. 
Nitrate  and  phosphate  concentrations  tend  to  increase  during  the  peak  of  the 
irrigation  season.  Nutrient  concentrations  are  sufficient  to  cause  seasonal 
stream  enrichment. 

At  Harlo\\rton,  the  stream's  flora  reflect  a moderate  salinity  and  nutrient 
enrichment,  probably  the  result  of  irrigation  return  water.  Water  quality  in 
the  Upper  Misselshell  ranges  from  B-Dq  (B-1)  to  C-3  in  the  lower  reaches. 

Middle  Musselshell  (10040202).  By  the  time  the  water  reaches  Roundup, 
it's  much  different  than  that  found  at  Harlowton.  The  river  changes  to  a 
sodium- sulfate  type  water  with  increased  sediment  loads,  turbidity  and  higher 
specific  conductance.  These  changes  are  due  to  natural  terrain,  irrigation 
returns  and  the  influx  of  poor-quality  tributaries  like  Antelope  Creek  and 
Ntud  Creek.  Mainstem  classification  from  near  Roundup  to  near  Mosby  is  C-3. 

Lower  Musselshell  (10040205) . The  Lower  Musselshell  is  unlike  the  upper 
two  areas.  The  river  is  warmer,  shallower,  saltier  and  carries  excessive  sed- 
iment, mainly  due  to  geology,  topography  and  irrigation  returns.  Concentrations 
of  dissolved  solids  increase  downstream  of  Roundup.  So  does  the  sodium  absorp- 
tion ratio  (SAR) . These  parameters  continue  to  increase  downstream  to  Mosby. 
Nitrate  concentrations  attain  their  highest  levels  at  Mosby.  Nitrate  and  dis- 
solved solids  concentrations  significantly  inhibit  usage  of  these  waters. 

Fecal  conforms  in  excess  of  state  standards  have  been  observed  at  Musselshell 
and  Mosby.  The  lower  Musselshell  mainstem' s classification,  from  near  Mosby 
to  Fort  Peck  Reservoir,  is  B-D3  (C-3). 

Flatwillow  Creek  (10040203) . Originating  in  the  Big  Snowy  Mountains, 
Flatwillow  Creek  begins  as  a calcium-bicarbonate  water  and  ends  as  a sodium- 
sulfate  water,  due  to  geology,  irrigation  returns  and  salt  accrual  in  Petrolia 
Reservoir.  Sediment  is  a major  pollutant,  especially  in  spring  months. 

During  August,  because  of  high  salinity,  waters  of  the  lower  Flatwillow  are 
unfit  for  irrigation.  Flatwillow  Creek  is  classified  B-D2  (B-2  to  Highway  87, 
then  C-3  downstream). 

Box  Elder  Creek  (10040204) . This  stream  drains  about  16.2  square  miles 
and  is  a sodium- sulfate  water.  Alkalinity,  high  dissolved  solids  and  a high 
SAR  renders  this  stream  undesirable  for  irrigation.  Again,  this  stream's 
salinity  is  attributed  to  natural  geology,  possibly  aggravated  by  dryland 
farming  practices.  It  is  classified  B-D3  (C-3). 
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g.  Milk  River  Basin 

Tlie  Milk  River  Basin, includes  the  Milk  River,  which  originates  in  Glacier 
National  Park,  extends  into  Canada,  re-enters  the  U.S.  and  extends  eastward 
to  its  confluence  with  the  Missouri  River  below  Fort  Peck  Dam.  The  basin 
drains  about  15,000  square  miles  from  altitudes  of  over  7,000  feet  in  the 
peaks  of  Glacier  Park  at  its  western  end  to  2,000  feet  at  its  eastern  end. 

The  major  geologic  event  that  influenced  soils  of  the  .^lilk  Riv^er  Basin 
was  the  advance  and  recession  of  the  continental  glacier.  Glacial  deposition 
and  extensive  sedimentation  over  long  periods  of  time  have  resulted  in  the 
filling  of  many  stream  valleys  with  alluvium.  Bearpaw  Shale,  Judith  River 
Sandstone  and  Claggett  Shale  are  exposed  over  large  areas. 

From  one  section  of  the  basin  to  another,  soils  vary  enough  from  having 
a moderate  erosion  potential  to  a high  erosion  potential.  Dominating  much 
of  the  undulating  to  nearly  level  glacial  plains  north  of  the  Milk  River  are 
soils  with  a highly  alkaline  layer  that  restricts  plant  growth,  giving  these 
soils  a desolate  appearance.  These  soils  have  poor  drainage  and  a high 
erosion  hazard,  and  are  judged  poor  for  irrigated  crop  production. 

The  exception  to  the  general  glaciated  pattern  north  of  the  Milk  River  is 
the  area  north  of  Harlem  known  as  the  "Big  Flat."  It  has  well -developed, 
loamy  textured  soils  that  overlay  clay-loam  glacial  till.  The  soils  of  the  "Big 
Flat"  present  slight  to  moderate  erosion  hazards  and  generally  are  used  for 
dryland  grain  production. 

Greatly  varying  topography  plays  a large  part  in  the  basin's  climate 
pattern.  Winter  chinook  winds  are  prevalent  in  the  extreme  western  portion, 
raising  temperatures  from  below  zero  degrees  F to  above  freezing  in  a ver\' 
short  time.  Portions  of  the  basin  to  the  east  have  a typical  continental- 
type  climate  of  cold,  dry  winters;  cool,  moist  springs;  and  warm  summers. 

The  mean  annual  precipitation  for  the  basin  is  about  12  inches,  most  of  which 
falls  in  early  summer. 

The  Milk  River  Basin  encompasses  much  of  the  northern  string  of  Montana 
counties  known  as  "The  Highline."  In  1970,  40,000  people  lived  in  the  basin-- 
projected  to  increase  by  2,000  by  1980.  Havre,  the  largest  city  with  well  over 
10,000  residents,  sits  in  the  center  of  the  basin.  Glasgow,  with  about  5,000 
residents  sits  at  the  east  end  of  the  basin,  and  there  are  three  other  commu- 
nities in  the  basin  with  around  2,000  residents  each. 

The  largest  land  use  in  the  basin  is  privately-owned  range  land,  con- 
stituting about  45  percent  of  the  total  basin.  The  next  largest  is  federal 
non-crop,  which  includes  all  federal  lands  in  the  basin  that  are  not  being 
farmed.  This  accounts  for  about  28  percent,  the  majority  being  used  for 
range  land.  Cropland  takes  up  about  22.9  percent,  mostly  as  dryland  grain 
production  in  the  western  half  of  the  basin. 

Irrigation  is  the  largest  water  user,  diverting  about  1.5  million  acre- 
feet  annually.  Nfunicipal  water  use  accounts  for  about  5,000  acre- feet  per 
year.  Industrial  water  use  is  negligible,  but  there  are  several  industrial 
and  agriculture  waste  discharges  and  at  least  a dozen  municipal  waste  discharges. 
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There  are  oil,  natural  gas,  and  coal  deposits  in  the  basin  with  an 
increase  in  exploration  and  production  expected. 

Nonpoint -source  pollutants  are  the  major  despoilers  o£  Milk  River  Basin 
waters.  The  sources:  agricultural  wastes  and  fertilizers,  erosion  and  sed- 
iment from  poor  grazing  and  cropping  practices  and  construction  projects, 
logging,  toxic  substances,  and  saline  soil. 

The  Milk  River  Basin  is  divided  into  16  hydrologic  units: 

Milk  Headwaters  (10050001).  The  North  and  South  Forks  of  the  Milk  River, 
beginning  on  the  eastern  slopes  of  Glacier  National  Park,  are  calcium- bicar- 
bonate waters  of  excellent  quality.  The  upper  portions  of  each  fork  and 
their  tributaries  are  generally  unaffected  by  mining,  agriculture  and  logging, 
but  the  South  Fork  flows  across  several  large  ranches  that  pasture  livestock 
as  its  exits  the  park.  Snowmelt  from  the  Rocky  Mountains  and  irrigation 
diversion  make  for  great  variations  in  flow.  The  drainages  of  the  two  forks 
are  classified  B-Di  (B-l). 

Upper  Milk  (10050002).  After  flowing  through  Canada  for  about  150  miles, 
the  Milk  River  enters  the  U.S.  about  30  miles  northwest  of  Gildford,  Montana. 

Its  flow  is  then  southeast  to  Fresno  Reservoir  and  then  to  Havre.  Flows  are 
regulated  by  Fresno  Dam  with  peak  discharges  in  May,  June  and  July,  corre- 
sponding to  maximum  irrigation  demand.  Considerable  farming  occurs  along  the 
upper  Milk,  but  no  adverse  impacts  have  been  recounted.  The  upper  Milk  main- 
stem  is  classified  B-D3  (B-3). 

Wild  Horse  Lake  (10050003) . This  unit  is  due  north  of  Fresno  Reservoir 
and  against  the  Canadian  border.  However,  water-quality  data  are  not  available. 

Middle  Milk  (10050004) . This  section  flows  easterly  from  Havre  to  near 
Malta.  Havre,  Chinook,  Harlem  and  Malta  all  discharge  wastewaters  of  various 
qualities  into  the  Milk.  There  is  extensive  irrigjation  along  this  portion  of 
the  river  and  water  quality  is  degraded  by  streambank  erosion,  irrigation 
runoff  and  occasional  dead  animals.  Some  citizens  use  the  river  to  dump  lumber 
and  old  cars  and  machinery.  The  lower  portion  of  this  segment  has  been  found 
to  be  a calcium-bicarbonate  type  of  water.  The  Middle  Milk  mainstem  is 
classified  B-D3  (B-3). 

Lodge  Creek  (10050007)  and  Battle  Creek  (10050008).  Both  creeks  begin  as 
good  quality,  calcium-bicarbonate  streams  flowing  from  the  relatively  hilly 
terrain  of  Canada.  Their  flow  and  quality  are  affected  by  agricultural  grazing 
and  irrigation  practices.  In  Canada,  both  streams  have  storage  reservoirs. 

The  creeks  have  B-D3  (B-3)  classifications. 

Cottonwood  Creek  (10050010) . This  creek  flows,  into  the  Milk  River  just 
northwest  of  Malta.  No  water-quality  data  are  available.  It  would  fall 
under  the  B-D3  (B-3).  classification. 

Big  Sandy  Creek  (10050005) . Originating  in  the  Bearpaw  Mountains  south 
of  Havre,  Big  Sandy  Creek  begins  with  excellent  waters  that  deteriorate  on 
their  downstream  journey  because  of  bank  erosion  and  irrigation  practices. 
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Near  the  mouth,  Big  Sandy  Creek  is  a calcium-bicarbonate  t>pe  water.  The  Big 
Sandy  drainage  above  Big  Sandy  is  classified  B-D^  (B-1);  the  remainder  is 
B-D3  (B-3) . 

Sage  Creek  (10050006).  Classified  B-D3  (B-3),  Sage  Creek  flows  from 
near  the  Canadian  border  southeast  to  its  confluence  with  Big  Sandy  Creek 
near  Box  Elder,  Montana.  No  water-quality  data  are  available. 

Peoples  Creek  (10050009).  Peoples  Creek  has  minor  branches  originating 
in  both  the  Bearpav-/  Mountains  and  the  Little  Rocky  Mountains.  Its  flow  is 
generally  in  a northeastward  direction  to  its  confluence  vvlth  the  Milk  River. 
Most  of  the  creek  is  on  the  Fort  Belknap  Indian  Reservation  and  has  been  rel- 
atively undisturbed  by  mining,  agricultural  and  logging  practices.  Most  of 
the  stream  passes  through  grazing  land,  but  the  extreme  lower  portion  is  used 
to  flood  irrigate  wild  hay.  The  water  quality  of  Peoples  Creek  is  generally 
a good,  calcium- bicarbonate  type  of  hard  water.  It  has  been  reported  in  the 
past  that  during  exceptionally  high  runoff,  leachates  from  mine  tailings 
had  increased  arsenic  concentrations  to  levels  killing  fish.  The  Peoples 
Creek  drainage  to  and  including  the  South  Fork  is  classified  B-Di  (B-1). 

The  remainder  is  B-D5  (B-3). 

tVhitewater  Creek  (10050011) . Another  watemvay  spilling  off  the  Canadian 
border,  IVhitewater  Creek  meets  the  Milk  north  of  Saco.  It  is  classified 
B-D3  (B-3),  but  we  have  no  confirming  water-quality  data. 

Lower  Milk  (10050012) . From  Cottonwood  Creek  northwest  of  Malta,  the 
Milk  River  flows  generally  eastward  to  its  confluence  v>^it}i  the  Missouri.  This 
segment  is  entirely  in  agricultural  lands,  and  agricultural  practices  influence 
both  the  flow  and  quality  of  the  river.  Flows  of  this  segment  are  affected 
by  the  Dodson  diversion  dam  and  are  highest  in  July.  The  water  of  this  stream 
segment  is  a calcium-bicarbonate  type  of  hard  water.  This  part  of  the  Milk 
River  is  classified  B-D3  (B-3). 

Porcupine  Creek  (10050016) . Another  calcium-bicarbonate  stream.  Porcupine 
Creek  begins  in  the  hilly  land  north  of  Glasgow.  It  flows  southward  through 
agricultural  lands,  mostly  dryland  farms,  to  its  mouth  at  the  Milk  River.  It 
is  classified  B-D3  (B-3). 

Frenchman  River  (10050013).  Flows  of  the  Frenchman  River  originating 
in  Canada  are  controlled  by  a series  of  Canadian  reservoirs.  Water  of  this 
river  in  the  U.S.  is  calcium-bicarbonate  type  hard  water.  The  stream  is  of 
fair  quality,  as  indicated  by  propagation  of  several  fish  species  and  a 
diversified  aquatic  ecosystem.  Classification:  B-D3  (B-3). 

Beaver  Creek  (10050014).  Beaver  Creek  originates  on  the  eastern  slopes 
of  the  Little  Rocky  Mountains  and  generally  flows  northeastward  to  its  mouth 
at  the  Milk  River.  Its  course  is  primarily  through  agricultural  land,  but 
the  Saco  sewage  lagoon  also  discharges  into  the  creek.  Flow  data  have  not 
been  collected  on  Beaver  Creek,  but  it's  speculated  that  snowmelt  from  the 
Little  Rockies  and  irrigation  practices  would  be  the  most  significant  factors 
influencing  flow.  The  creek  is  a calcium- bicarbonate  t^pe  hard  water  near 
its  mouth.  It  is  of  fair  quality  as  indicated  by  aquatic  biota  productivity 
and  diversity.  It  is  classified  B-D3. 

Rock  Creek  (10050015).  No  water  quality  data  are  available.  It  is 
classified  B-D3  (B-3). 
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h.  Lower  Missouri  River  Basin 


The  Lower  Missouri  River  Basin  includes  that  portion  of  the  Missouri 
River  below  Fort  Peck  Dam  to  the  Montana-North  Dakota  boundary  and  associated 
tributaries.  The  basin  has  a total  area  of  about  10,000  square  miles  with 
elevations  from  3,500  feet  in  the  Big  Sheep  Mountains  to  1,900  feet  along  the 
eastern  boundary.  Topography  varies  between  rolling  hills  and  flat  plains  that 
are  occasionally  cut  by  stream  valleys,  sometimes  forming  badland- type  pin- 
nacles, bluffs  and  steep  banks. 

Except  for  the  Redwater  River  drainage,  this  basin  was  highly  glaciated. 
Soils  range  from  farmable  to  non-farmable,  from  moderately  erosive  to  highly 
erosive.  The  unglaciated  Redwater  River  area  is  underlain  by  the  Fort  Union 
coal  formation. 

A continental  type  climate  is  typical  for  the  Lower  Missouri  River  Basin. 
Winters  are  cold,  summers  are  warm,  spring  is  wet.  The  three  major  weather 
producers  are:  arctic  invasions  during  winter,  active  low  pressure  areas  during 
spring,  and  summer  thunderstorms.  Precipitation  amounts  vary  from  10  to  14 
inches  in  the  western  portion  to  about  17  inches  annually  in  the  eastern 
portion.  Although  long- lasting  snowdrifts  can  accumulate  throughout  the  area, 
there  are  no  significant  mountainous  areas  that  release  a large  amount  of 
spring  snowmelt. 

The  largest  land  use  in  the  basin,  according  to  1967  figures,  is  privately- 
owned  range  land,  which  constitutes  about  40  percent  of  the  total  land  resources. 
The  next  largest  is  cropland  at  about  33  percent.  Federal  non- crop  land,  most 
of  which  is  being  used  for  grazing,  makes  up  about  19  percent  of  the  land  area. 

In  1970,  26,680  people  lived  in  the  basin.  That's  expected  to  rise  by  • 

1.000  people  at  most  in  the  1980  census.  Only  the  town  of  Wolf  Point,  with  its 

3.000  residents,  is  classed  as  urban.  Population  projections  haven't  taken 
into  account  the  vast  deposits  of  strippable  coal  under  the  southern  portion 
of  the  basin.  Exploratory  activity  has  increased  and  plans  for  development 
are  under  way. 

For  now,  however,  the  largest  water  use  in  the  Lower  Missouri  Basin  is 
irrigation,  diverting  about  270,000  acre-feet  annually.  Municipal  water 
use  is  a mere  3,000  acre- feet  a year.  Industrial  water  use  is  negligible. 

Waters  of  the  basin  generally  are  of  only  fair  quality,  being  high  in 
sodium  and  sulfates  and  providing  warm-water  habitats.  We  shall  examine 
each  of  the  basin's  seven  hydrologic  units: 

Prairie  Elk  and  Wolf  Creeks  (10060001) . This  encompasses  a large  drainage 
area  north  and  south  of  the  Missouri  mainstem  between  Fort  Peck  Dam  and  the 
Poplar  River.  Prairie  Elk  Creek  does  not  have  enough  flow  to  sustain  game 
fish,  although  game  fish  use  the  stream  for  spawning.  Several  non-game  forage 
fishes  do  populate  the  creek.  Water  quality  in  Prairie  Elk  Creek  appears  to 
be  poor,  but  has  not  been  documented.  Wolf  Creek,  however,  contains  self- 
sustaining  brook  trout  populations  and  rainbow  trout  are  stocked.  But  Wolf 
Creek  also  suffers  from  inadequate  flows  and  the  slightest  decline  in  water 
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quality  would  create  unsuitable  trout  habitat.  Prairie  Elk  Creek  is  classified 
(C-5)  and  Wolf  Creek  is  classified  B-D2  (B-2). 

Charlie  Creek  - Little  Muddy  Creek  (100600051 . These  creeks  are  basic- 
ally the  same  as  Prairie  Elk  Creek  mentioned  above,  but  little  water  quality 
data  exist.  The  unit  would  be  classified  (C-5). 

Redwater  River  (10060002).  Originating  as  intermittent  stream  drainages 
on  the  northern  slopes  of  the  Big  Sheep  Mountains,  the  Redwater  River  flows 
north  and  slightly  east  to  the  Missouri  River.  Along  this  course,  agricultural 
activities  consist  mostly  of  grazing  and  dryland  farming.  The  water  is  a 
calcium- bicarbonate  type  hard  water,  has  a high  specific  conductance  and  is 
high  in  sodium,  magnesium  and  sulfates.  Water  is  generally  of  poor  quality 
and  is  unsuitable  for  irrigation.  Water  quality  of  the  Redwater  River  is 
classified  (C-5). 

Poplar  River  (10060005) . The  three  forks  of  the  Poplar  originate  in 
Canada,  flow  into  the  U.S.  and  merge  on  the  Fort  Peck  Indian  Reservation. 

The  Poplar  enters  the  Missouri  at  Poplar,  Montana.  .Along  these  streams,  most 
activities  are  grazing  and  dryland  farming.  The  water  is  a sodium- bicarbonate 
type  water  with  a high  specific  conductance.  Limited  sampling  has  indicated 
a high  fecal  coliform  count.  Water  is  of  poor  quality  and  is  sometimes  un- 
suitable for  irrigation  during  summer  months.  Elevated  levels  of  mercury  have 
been  detected  in  the  waters  recently.  The  potential  effects  of  energy- devel- 
opment in  Saskatchewan  are  now  being  debated  and  studied.  The  Poplar  drainage 
is  classified  B-D2  (C-5). 

West  Fork  Poplar  River  (10060004) . Water  quality  in  the  West  Fork  of  the 
Poplar  River  is  somewhat  better  than  in  the  mainstem  Poplar  River.  Neverthe- 
less, the  West  Fork  shares  the  mainstem' s (C-5)  classification. 

Big  \!uddy  Creek  (10060006).  Big  Muddy  Creek  originates  at  the  confluence 
of  Beaver  Creek  and  Whitetail  Creek.  IVhitetail  Creek  begins  as  an  inter- 
mittent stream  in  the  rolling  hills  near  the  Canadian  border.  .After  merging 
to  form  Big  Muddy  Creek,  the  stream  flows  generally  east  to  Plentywood  and 
then  generally  south  to  the  Missouri  River.  Along  this  course,  agricultural 
activities  include  grazing  and  dryland  farming.  The  water  is  a calcium- 
bicarbonate  type  hard  water  with  a high  specific  conductance.  Limited  data 
indicate  it  to  be  high  in  fecal  coliforms.  Water  quality  is  poor,  being  high 
in  conductivity,  bicarbonates,  sodium,  sulfates  and  metal.  Downstream 
portions  have  better  water  quality  due  to  groundwater  infiltration,  the 
influence  of  other  streams,  and  other  causes.  The  drainage  is  classified  (C-5). 

Brush  Lake  Closed  Basin  (10060007).  Water-quality  data  are  not  avail- 
able for  this  mini-basin  located  at  the  very  northeast  comer  of  Montana. 
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i.  Upper  Yellowstone  River  Basin 

The  Upper  Yellowstone  River  Basin  is  located  in  the  south  central  part 
of  Montana.  It  encompasses  the  eastern  slopes  of  the  Rocky'  Mountains  and 
the  western  edge  of  the  Great  Plains.  The  basin  has  a varied  topography 
ranging  from  flat  valley  bottoms  in  the  northeastern  section  to  extremely 
mountainous  country^  in  the  southwest  portion. 

Mountain  ranges  in  the  Upper  Yellowstone  River  Basin  are:  Gallatin, 
Bridger,  Crazy,  Absaroka  and  Beartooth.  Elevations  in  the  basin  range  from 
12,799  feet  (Granite  Peak- -the  highest  point  in  Montana)  to  3,300  feet 
(Yellowstone  River  Valley  bottom  near  Laurel). 

The  Upper  Yellowstone  River  Basin  in  Montana  includes  the  Yellowstone 
River  and  all  of  its  tributaries  from  the  Yellowstone  .National  Park  boundary 
to  just  belov^^  the  Clark's  Fork  of  the  Yellowstone. 

The  soils  of  the  basin  are  as  varied  as  the  topography.  The  dominating 
features  are  broad,  heavily- farmed  and  ranched  stream  valleys  bordered  by 
high,  steep  mountain  ranges.  Some  soils  have  a high  erosion  hazard.  Others, 
especially  those  heavily  irrigated,  show  evidence  of  increased  soil  salinity. 

The  climate  of  the  basin  is  generally  of  a continental  nature,  but 
there  are  several  modifications  in  the  area  where  the  plains  meet  the  moun- 
tains. The  Clark's  Fork  Valley  near  Belfry  is  the  driest  part  of  the  basin 
and  one  of  the  driest  places  in  Montana.  The  average  annual  precipitation 
is  only  about  six  inches,  due  to  the  rain  shadow  effect  of  the  Beartooth 
Mountains.  The  average  annual  precipitation  for  the  basin  ranges  from  those 
6 inches  up  to  about  35  inches.  Most  of  the  precipitation  in  the  lower 
valleys  and  agricultural  areas  occurs  during  the  growing  season- -April  to 
September.  Precipitation  in  the  mountainous  areas  is  fairly  steady  throughout 
the  year.  Spring  snowmelt  runoff  has  a drastic  effect  on  streams  in  the 
basin. 

The  1970  census  showed  that  109,412  people  lived  in  the  basin,  mth  the 
city  of  Billings  containing  well  over  half  of  them,  61,000.  Although  there 
is  a substantial  amount  of  industry  in  the  basin,  including  refineries  along 
the  Yellowstone  River,  agriculture  is  still  the  area's  predominant  economic 
activity. 

.A.bout  30  percent  of  the  basin  is  made  up  of  forest  land.  Much  of  the 
basin  offers  recreational  opportunities,  including  the  Yellowstone  River 
mainstem's  95  miles  of  "blue  ribbon"  trout  fishing  from  the  Yellowstone  Park 
boundary  to  near  the  town  of  Big  Timber. 

The  largest  portion  of  the  water  used  in  the  Upper  Yellowstone  River 
Basin  is  for  irrigation,  depleting  almost  800,000  acre-feet  per  year. 
Municipalities  take  out  only  about  25,000  acre-feet  a year.  Large  quantities 
of  water  are  supplied  to  oil  refineries,  a Montana  Power  generating  plant, 
and  a sugar  beet  refinery. 

Let's  look  at  water  quality  in  the  six  hydrologic  units: 
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Yellowstone  Headwaters  (10070001).  Little  water-quality  data  are  avail- 
able. These  are  waters  that  originate  within  Yellowstone  Park  or  in  the 
high  Absarokas  within  a few  miles  north  of  the  park  boundary.  Classification 
of  waters  here  is  B-Dq  (B-1).  Some  are  affected  by  acid  mine  drainage. 

Upper  Yellowstone  (10070002) . This  unit  takes  in  the  Yellowstone 
mainstem  from  Gardiner  to  a point  just  downstream  from  the  mouth  of  Sweet 
Grass  Creek  and  includes  several  Yellowstone  tributaries.  The  Yellovvfstone 
River  here  has  relatively  low  concentrations  of  dissolved  solids  with 
a calcium- sodium- bicarbonate  type  of  water.  The  water  tends  to  become  more 
calcium- bicarbonate  as  it  moves  downstream.  Flouride  was  found  to  be  one  of 
the  minor  constituents  of  the  river,  probably  a reflection  of  thermal  dis- 
charges into  the  headivaters  in  Yellowstone  Park.  Waters  in  this  stretch  are 
rated  an  excellent  B-Dq  (B-1). 

Shields  River  (10070005).  Water  of  the  Shields  River  is  non- saline 
while  generally  ranging  from  moderately  hard  to  hard.  Total  hardness  and 
dissolved  solids  in  the  Shields  are  slightly  greater  than  those  in  the 
Yellowstone  River.  But  the  Shields  does  provide  the  requisite  conditions 
for  a cold-water  fishery,  although  suspended  sediment,  turbidity  and  spe- 
cific conductance  are  also  higher  than  in  the  Yellowstone.  It  is  a calcium- 
bicarbonate  stream  with  better  quality  water  upstream  near  Wilsall.  Dis- 
solved constituents  increase  as  it  moves  downstream.  The  Shields  River  is 
classified  B-Dp  (B-1). 

Middle  Upper  Yellowstone  (10070004).  This  section  of  the  mainstem  of 
the  Yellowstone,  from  just  below  Sweet  Grass  Creek  to  Billings,  hasn't 
changed  much  from  the  Upper  Yellowstone  stretch.  There  has  been  an  increased 
amount  of  suspended  sediments,  slightly  warmer  temperatures,  and  increases 
in  specific  conductance.  It  is  still  classified  B-Dp  (B-1)  until  it  reaches 
Laurel,  Montana,  then  is  classified  B-D2  (B-2)  to  Billings.  Most  tributaries 
that  enter  in  this  stretch  are  of  excellent  quality. 

Stillwater  River  (10070005).  The  Stillwater  River  drains  the  Absaroka 
and  Beartooth  Ranges.  It  and  its  tributaries  are  of  a calcium- bicarbonate 
composition.  In  general,  their  waters  are  good  to  excellent  quality.  The 
only  exceptions  are  those  headwaters,  just  below  mining  operations,  which 
feel  the  effects  of  acid  mine  drainage  and  sediment.  Those  waters  recover 
fairly  quickly  as  they  meet  waters  from  cleaner  sources.  The  Stillwater 
River  is  well-suited  as  a trout  stream.  It  is  classified  B-Dp  (B-1). 

Clark's  Fork  of  the  Yellowstone  (10070006).  This  drainage  is  somewhat 
unique  for  the  Upper  Yellowstone  River  Basin  in  generally  having  a poor  to 
fair  quality  water.  Three  qualities  can  be  distinguished  within  the  drainage 
(1)  a good  to  excellent  quality  water  in  the  Rock  Creek  drainage;  (2)  an 
intermediate,  poor-to-fair  quality  water  in  the  Clark's  Fork  mainstem,  which 
has  higher  dissolved  solids  and  larger  suspended  sediment  loads  than  Rock 
Creek;  and  (3)  a generally  poor  quality  water  in  the  remaining  tributaries, 
several  of  which  are  sodium- sulfate , lowland  creeks  in  contrast  to  the 
calcium- bicarbonate  water  of  the  two  aforementioned  arms  of  the  Clark's  Fork. 
This  is  reflected  in  the  several  classifications  for  the  drainage;  the 
Clark' s Fork  mainstem  down  to  and  including  Jack  Creek  near  Bridger  is  B-Dp 


(B-1);  the  Clark's  Fork  from  Jack  Creek  to  the  Yellowstone  is  B-D^  (B-2); 
the  West  Fork  of  Rock  Creek  to  Red  Lodge  is  A-Open-D]_  (A-1);  and  the  remainder 
of  the  Rock  Creek  drainage  is  B-Di  (B-l). 
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j . Middle  Yellowstone  River  Basin 

The  Middle  Yellowstone  Basin  is  on  the  western  edge  of  the  Great  Plains. 

The  basin  is  generally  an  area  of  rolling  hills  with  gentle  to  moderate  relief. 
The  Bighom  Momitains  spread  into  the  southwest  portion  of  the  basin  giving  that 
area  a steep,  mountainous  character.  There  are  two  portions  of  the  Custer 
.National  Forest  within  the  basin.  The  basin  drains  10,600  square  miles. 

There  are  two  Indian  reservations  within  the  basin,  the  Crow  Reservation 
and  the  Northern  Cheyenne  Reservation. 

The  Middle  Yellowstone  Basin  includes  the  Yellowstone  River  and  all  of 
its  tributaries  from  the  confluence  of  Pryor  Creek  at  Huntley  to  the  conflu- 
ence of  the  Tongue  River  at  Miles  City. 

Some  of  the  soils  of  the  basin,  particularly  on  the  flood  plains,  are  some- 
what poorly  drained  and  have  a high  salt  content.  Soils  on  undulating  to 
hilly  sedimentary  plains  have  slow  to  medium  runoff  and  present  slight  to 
moderate  erosion  hazards.  Soils  on  the  rougher  broken  uplands  have  rapid  run- 
off, present  severe  erosion  conditions  and  have  a high  potential  as  sediment 
and  salt  sources  to  streams. 

The  mountains  to  the  west  and  southwest  of  the  Middle  Yellowstone  Basin 
create  a moisture  shadow,  meaning  the  precipitation  falls  on  those  mountains 
before  it  reaches  the  basin.  Sufficient  snow  falls  in  those  mountains  to 
give  distinct  runoff  periods  in  the  spring.  Average  annual  precipitation 
for  the  basin  is  11  to  16  inches,  mostly  falling  in  late  spring  and  early 
summer. 

About  75  percent  of  the  basin's  lands  are  used  for  pasture  and  range  in 
the  production  of  livestock.  Forests  occupy  about  7 percent.  Miles  City 
(population  9,073),  Hardin  (2,753)  and  Forsyth  (1,073)  are  the  major  pop- 
ulation centers.  Basin  population  in  1970  was  21,694. 

More  than  90  percent  of  the  coal  being  mined  in  Montana  comes  from  the 
Middle  Yellowstone  Basin,  which  contains  a large  percentage  of  the  Fort  Union 
strippable  coal  deposits  in  Montana. 

Irrigated  agriculture  is  the  primary  water  user,  depleting  more  than 
one-half  million  acre-feet  per  year.  About  a dozen  towns  use  less  than 
5,000  acre-feet  annually,  ahd  85  percent  of  that  is  surface  water. 

Industrial  use  has  been  negligible,  but  increasing  demands  for  water 
have  been  made  by  energy  concerns,  including  power  companies  and  coal- 
slurrv'  pipeline  corporations.  Increased  coal  and  energy  production  would 
also  bring  about  a large  increase  in  population.  .4n  entire  town,  the 
population  of  which  could  reach  3,000  by  1985,  was  recently  approved  by 
the  state  for  construction  near  the  Tongue  River  Reservoir. 

The  basin  has  11  hydrologic  units,  but  there  is  little  water  quality 
data  on  streams  other  than  the  Yellowstone,  Bighorn  and  Tongue  Rivers  in  the 
Middle  Yellowstone  Basin. 
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Lower  Upper  Yellowstone  (10070007) . This  unit  takes  in  the  Yellowstone 
mains tern  from  Pryor  Creek  to  the  Bighorn  River.  Specific  conductance  and 
dissolved  solids  show  a slight  increase  as  the  uater  moves  through  this  stretch. 
This  can  be  blamed  on  three  tributaries,  Pryor  Creek,  .^ro\v  Creek  and  Fly 
Creek,  all  of  which  have  distinctly  larger  concentrations  of  dissolved  con- 
stituents, particularly  sodium  and  sulfate,  than  the  Yellowstone  River.  This 
unit  is  classified  B-D3  (C-5).  The  Yellowstone  here  contains  a few  brown 
trout,  but  mostly  has  warmer-water  forage  fish. 

Pryor  Creek  (10070008).  Streams  in  this  unit  have  been  designated  B-Di. 
Pryor  Creek,  flowing  northward  out  of  the  Pryor  Mountains,  is  the  principal 
stream.  Sodium  sulfate,  chloride  and  total  suspended  sediment  increase 
significantly  in  Pryor  Creek  as  its  \vater  moves  downstream.  Water  in  the 
upper  portion  is  basically  a calcium- bicarbonate  type,  whereas  in  the  lower 
portion,  sodium,  sulfate  and  occasionally  chloride  become  prominent.  The 
creek  is  partially  dewatered  by  agriculture,  but  the  effects  aren't  known. 

Upper  reaches  of  the  creek  provide  a cold-water  fishery. 

Bighorn  Lake  (10080010) . Bighorn  Lake,  which  reaches  into  Wyoming,  was 
formed  by  the  construction  of  Yellowtail  Dam  and  is  surrounded  by  the  Bighorn 
Canyon  National  Recreation  Area.  Of  the  seven  Montana  creeks  which  flow  into 
the  reservoir,  four  have  generally  good  quality  water.  They  flow  out  of  the 
Bighorn  Mountains.  But  the  remaining  three  streams,  flowing  from  the  Pryor 
Mountains,  have  higher  concentrations  of  dissolved  constituents.  They  are  Dry 
Head,  Hoodoo  and  Crooked  Creeks.  The  lake  supports  both  cold  and  warm- water 
fisheries.  Water  in  the  unit  is  classified  B-Di  (B-1). 

Lower  Bighorn  (10080015) . The  Bighorn  River  drainage  from  Yellowtail 
Dam  to  but  excluding  Williams  Coulee  near  Hardin  is  classified  B-Di  (B-1). 

The  remainder  of  the  river  is  classified  B-D2  (B-2)  and  its  tributaries  C-3. 
There's  little  variation  of  the  flow  in  the  Bighorn  mainstem  due  to  regulation 
by  the  dam.  Tributaries  have  little  apparent  effect  on  the  Bighorn  inasmuch 
as  concentrations  of  dissolved  constitutents  change  little  from  the  dam  to  the 
Yellowstone  River.  There  is  some  increase  in  suspended  sediments,  possibly 
due  to  the  combined  effects  of  the  tributaries.  The  Bighorn  is  an  excellent 
trout  fishing  river  from  the  dam  to  St.  Xavier,  where  it  becomes  a warm-water 
habitat.  This  change  is  due  primarily  to  an  influx  of  sediment  from  Soap, 
Rotten  Grass  and  Beauvais  Creeks. 

Shoshone  River  (10080014) . No  water  quality  data  are  available.  Only 
a couple  of  minor  tributaries  drain  Montana  land. 

Little  Bighorn  (10080016) . The  Little  Bighoin  River  originates  in  the 
northeastern  section  of  the  Bighorn  Mountains  in  looming.  It  flows  generally 
northward  until  its  confluence  with  the  Bighorn  at  Hardin.  Besides  the  Little 
Bighorn,  there  are  three  other  perennial  tributaries  of  interest  in  this  unit: 
Pass,  Lodge  Grass  and  Owl  Creeks.  These  major  tributaries,  and  especially  some 
minor  tributaries,  are  higher  in  specific  conductance  and  dissolved  solids 
than  the  Little  Bighorn.  This  is  most  noticeable  for  sodium  and  sulfate. 

Pass  Creek  and  Owl  Creek  are  significant  contributors  to  the  suspended  sed- 
iment loads  in  the  Little  Bighorn  during  high  flows.  Tributary  creeks  do  have 
a significant  effect  on  water  quality  in  the  Little  Bighorn,  especially  on 
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dissolved  constituents  and  suspended  sediments.  Above  Crow  Agency,  the  Little 
Bighoin  is  a good  trout  habitat.  But  silt  and  warmer  temperatures  change  it 
to  a warm- water  £isher>'  below  Crow  .Agency.  One  tributary,  Owl  Creek,  is  not 
a suitable  habitat  for  game  fish  due  to  large  sediment  loads.  The  Little 
Bighorn  drainage  above  and  including  Lodge  Grass  Creek  is  classified  B-D^^ 
(B-1).  The  remainder  of  the  unit  is  B-D2  (B-2). 

Upper  Ton.gue  River  (10090101)  and  Lower  Tongue  River  (10090102).  The 
Tongue  River  also  originates  in  Wyoming's  Bighorn  Mountains  and  flows  north- 
eastward until  it  joins  the  Yellowstone  River  at  Miles  City,  Montana.  The 
Upper  Tongue  unit  includes  the  river  and  its  tributaries  from  the  Wyoming 
border  to  Birney,  Montana.  About  five  miles  into  Montana,  the  Tongue  becomes 
the  Tongue  River  Reservoir.  No  tributaries  enter  in  Montana  above  the 
reservoir.  Three  major  tributaries  downstream  are  Hanging  Ivciman,  Otter  and 
Pumpkin  Creeks.  High  specific  conductance  values  showed  up  in  all  major  and 
minor  tributaries,  where  concentrations  of  common  ions  tended  to  be  quite 
high.  Sodium  and  sulfate  concentrations  in  particular  were  high,  but  the 
concentrations  of  dissolved  constituents  tended  to  decrease  as  they  moved 
downstream.  Flow  plays  a big  part  in  those  concentration  figures- -the  Tongue 
Reservoir  dam  does  not  regulate  flows  as  much  as,  say,  Yellowtail  Dam  on  the 
Bighorn  River.  .Average  concentrations  of  common  ions  are  generally  higher  for 
the  Tongue  River  than  for  the  Yellowstone  at  Miles  City.  The  exception  is 
chloride.  A unique  feature  of  the  Tongue  River  is  that  on  the  average  at 
low  flow  conditions  the  concentration  of  magnesium  is  larger  than  that  of 
calcium.  Biological  conditions  in  the  Tongue  are  generally  good  and  it  and 
its  tributaries  are  a warm-water  fishery.  However,  the  river  often  carries 
an  excessive  silt  load  during  the  summer.  From  the  Wyoming  border  to  Prairie 
Dog  Coulee,  the  Tongue  River  mainstem  is  classified  B-D2  (B-2).  The  remainder 
is  B-D3  (B-3),  and  other  streams  in  the  drainage  are  C-3. 

Rosebud  Creek  (10100003) . Rosebud  Creek  has  as  its  source  the  Wolf  and 
Rosebud  Mountains,  which  have  low  altitude  and  low  relief.  The  mountains 
are  forest-covered  but  do  not  accumulate  much  snowpack.  Flow  in  the  lower 
portion  of  Rosebud  Creek  is  more  like  a prairie  drainage  than  a combined 
mountainous  and  prairie  drainage.  The  unit  is  classified  B-D3  (C-3).  .As  the 
water  moves  downstream  through  the  unit,  specific  conductance,  common- ion 
concentrations,  and  sediment  all  increase.  A minor  brook  trout  fishery  is 
located  in  the  upper  reaches  of  Rosebud  Creek,  but  habitat  declines  below 
Busby  because  of  increased  sediment  loads. 

Big  Porcupine  (10100002-) . This  is  the  only  hydrologic  unit  in  the 
Middle  Yellowstone  Basin  that  drains  into  the  Yellowstone  River  exclusively 
from  the  north.  Big  Porcupine  Creek  meets  the  Yellowstone  a few  miles  up- 
stream from  Forsyth,  Montana.  V/ater  quality  data  are  not  available.  The  unit 
is  classified  B-D3  (C-3). 

Lower  Yellowstone -Sunday  (excluding  Sunday  Cr .) (10100001) . This  unit 
centers  on  the  Yellowstone  River  mainstem  from  the  Bighorn  River  to  about 
Miles  City.  The  general  increase  in  common- ion  concentrations  as  the  water 
moves  downstream  is  more  pronounced  after  the  Yellowstone  meets  the  Bighorn. 

It  can  be  said,  generally,  that  all  tributaries  along  this  stretch  degrade  the 
Yellowstone  to  some  degree.  High  flows  of  the  tributaries  do  not  usually 
coincide  with  high  flows  of  the  Yellowstone,  so  even  minor  streams  may 
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collectively  have  a significant  degrading  effect  on  the  Yellowstone.  The 
Bighorn  River,  the  flow  of  which  is  regulated,  would  generally  have  the 
largest  impact  of  any  tributary  during  low  flow  periods  of  the  Yellowstone. 
Rosebud  Creek  has  minimal  effect.  The  major  contribution  of  dissolved 
materials  and  sediment  from  the  Tongue  occurs  during  the  Tongue's  high 
flows.  Biological  conditions  in  this  part  of  the  Lower  Yellowstone,  a warm- 
water  fishery,  appear  to  have  improved  by  control  of  pollution  sources  in 
the  Billings  and  Hardin  areas.  This  unit  is  classified  B-D3  (B-3). 
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k.  Lower  Yellowstone  River  Basin 

The  Lower  Yellowstone  River  Basin  in  Montana  includes  the  Yellowstone 
River  and  all  of  its  tributaries  from  Miles  City  (excluding  the  Tongue  River)  to 
the  North  Dakota  border.  With  the  exception  of  the  Powder  and  Yellowstone 
Rivers,  most  streams  in  this  basin  are  quite  small  and  many  have  intermittent 
flow.  With  the  exception  of  Baker  Lake  on  Sandstone  Creek,  there  are  no 
large  reservoirs  in  the  basin. 

The  basin  drains  about  11,650  square  miles,  an  area  of  rolling  hills 
with  gentle  to  moderate  relief.  The  area  is  sparsely  forested. 

Soil  groups  in  the  basin  have  erosion  potentials  ranging  from  slight  to 
severe.  Salt  contents  and  runoff  characteristics  also  vary.  The  most  erodible 
soils  in  the  basin  are  those  on  the  dissected  sedimentary  plains  and  the 
rough,  broken  uplands.  Many  of  the  streams  in  the  basin  carry  high  con- 
centrations of  dissolved  and  suspended  minerals  and  salts  from  these  soils. 

Elevations  in  the  basin  range  from  2,000  up  to  5,000  feet.  The  basin's 
climate  is  typical  of  the  semi-arid  Northern  Great  Plains  region  with  dry, 
cold  winters  and  warm  summers,  variable  rainfall  and  low  humidity. 

June  is  usually  the  wettest  month  and  average  annual  precipitation 
ranges  betiveen  12  and  14  inches.  Both  abnormally  wet  or  dry  years  can  occur. 
Miles  City  has  seen  extremes  of  6.1  to  22.8  inches  of  annual  precipitation. 

Sixty- two  percent  of  the  basin  is  rangeland  and  used  for  livestock  grazing. 
Cropland  takes  up  only  15  percent  of  the  basin  and  only  12  percent  of  that  is 
irrigated. 

The  basin  has  some  extensive  oil  fields  between  Glendive  and  Baker  and 
at  least  one  small  strip  mine  at  Savage. 

Population  of  the  basin  in  1970  was  58,712.  Population  projected  for  1980 
is  only  37,000.  Miles  City  (population  9,073  in  1970),  Glendive  (6,305), 
and  Sidney  (4,543)  are  the  largest  cities  in  the  basin. 

The  primary  water  use  in  the  Lower  Yellowstone  Basin  is  for  irrigation  to 
produce  hay.  At  least  three-fourths  of  a million  acre- feet  a year  are 
diverted  with  about  185,000  acre-feet  consumed  or  depleted.  Municipal  water  use 
is  3,250  acre-feet  annually^  Industry  consumes  from  224  to  1,120  acre-feet. 
Water  use  in  the  basin  will  continue  to  grow  as  coal  development  grows. 

The  Lower  Yellowstone  Basin  has  seven  hydrologic  units: 

Lower  Yellowstone  - Sunday  Creek  (10100001) . The  Yellowstone  River  and 
the  Sunday  Creek  drainage  to  the  north  are  the  major  streams  in  this  unit. 

(The  upstream  portion  of  this  unit  was  described  at  the  end  of  the  Middle 
Yellowstone  Basin  chapter.)  Sunday  Creek  is  intermittent,  although  high  flows 
can  be  obtained  in  the  creek  during  periods  of  snowmelt  and  rain  runoff. 

Remaining  streams  in  the  basin  possess  small  drainage  areas  and  are  intermittent. 
Waters  in  Sunday  Creek  are  of  poorer  quality  than  the  Yellowstone's.  Specific 
conductance,  dissolved  solids  and  sodium  absorption  ratios  are  markedly  higher 
in  Sunday  Creek.  Sunday  Creek  is  a sodium- sulfate  type  water.  The  chemical 
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character  of  the  Yellowstone  River  is  related  to  flows.  The  x\/aters  are  pre- 
dominantly calcium- bicarbonate- sulfate  during  the  spring  high  flow,  while 
predominantly  calcium- sodium- sulfate  during  low  flows.  Sunday  Creek  is  quite 
distinct  in  the  basin  for  its  high  chloride  concentrations.  As  with  most 
streams  in  the  basin,  Sunday  Creek  is  a warm-v\/ater  habitat  unsuitable  as  a trout 
fisherv.  Tlie  Yellowstone  here  is  classified  B-D5  (B-3)  and  Sunday  Creek  is 
B-D5  (C-3). 

Little  Powder  (10090308) . The  Little  Powder  River  originates  on  the 
eastern  slopes  of  the  Bighorn  Mountains  in  Wyoming.  It  and  all  of  its  trib- 
utaries are  intermittent.  Water  quality  of  the  Little  Powder  is  relatively 
poor  with  high  hardness  and  specific  conductance,  dissolved  solids  and  sodium 
adsorption  ratio  values.  Turbidities  are  consistently  high  even  during  low 
flows.  The  river  is  classified  B-D3  (C-3). 

Middle  Powder  (10090207)  and  Lower  Powder  (10090209) . The  Powder  River 
also  originates  in  Wyoming's  Bighorn  Mountains  and  is  regulated  by  three  storage 
reservoirs  in  Wyoming  and  by  several  irrigation  diversions.  The  Middle  Powder 
in  Montana  encompasses  the  Powder  from  the  Wyoming  border  downstream  to  the 
confluence  with  the  Little  Powder.  The  Lower  Powder  unit  takes  in  the  rest 
of  the  river  to  the  Yellowstone.  The  Powder  River  is  a perennial  stream,  but 
zero  flows  have  been  recorded.  In  general,  water  quality  is  poor  with  high 
dissolved  solids,  specific  conductance,  sediment  and  sodium  adsorption  ratio 
values.  The  river  also  has  a relatively  high  concentration  of  strontium  at 
both  high  and  low  flows.  The  Powder  has  the  potential  to  degrade  the  Yellow- 
stone River,  particularly  at  periods  of  high  flows  in  the  Powder.  Natural 
erosion  has  put  so  much  suspended  sediment  into  the  Powder  that  the  river  has 
been  called  "too  thick  to  drink  and  to  thin  to  plow."  It  is  a minor,  warm- 
water  fishery.  It  is  classified  B-D3  (C-3). 

Mi zpah  Creek  (10090210).  Another  intermittent  stream,  Mizpah  Creek  is  a 
tributary  of  the  Lower  Powder  River  and  has  the  same  poor  water-quality 
characteristics  as  those  units  listed  above.  It  is  classified  B-D3  (C-3). 

Lower  Yellowstone  (10100004) . This  4,667  square-mile  unit  contains  the 
Yellowstone  River  mainstem  and  its  tributaries  between  the  Powder  River 
confluence  and  the  North  Dakota  border.  O' Fallon  Creek  (a  separate  unit  de- 
scribed below)  is  the  only  major  tributary  of  the  Lower  Yellowstone.  There 
is  substantial  diversion  for  irrigation  along  the  Yellowstone  in  this  reach. 
Other  tributaries  are  insignificant,  intermittent,  prairie- type  streams  with 
consistently  poorer  quality  waters  than  the  Yellowstone  mainstem.  The  only 
exception  is  Fox  Creek,  a relatively  high  quality  water  that  supports  a 
trout  fishery  and  is  classified  B-D2  (B-2).  The  Yellowstone  mainstem  here 
is  classified  B-D3'  (B-3)  and  all  other  tributaries  are  classified  B-D3  (C-3). 

By  the  time  the  Yellowstone  reaches  North  Dakota,  the  Montana  concentration 
of  dissolved  constituents  and  suspended  sediments  have  reached  their  peak, 
thanks  to  contributions  from  the  tributaries . In  this  unit,  areas  of  saline 
seeps  add  to  the  degradation.  Still,  the  Yellowstone's  water  is  of  higher 
quality  during  high  flows  in  the  river.  This  section  of  the  Yellowstone  is 
strictly  a warm- water  fishery. 
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O' Fallon  Creek  (10100005).  O' Fallon  Creek  originates  in  the  rolling 
foothills  southwest  of  Baker,  Montana  and  flows  northward  to  meet  the  Yellow- 
stone River.  It  appears  to  be  perennial,  at  least  near  its  mouth,  but  it 
doesn't  have  ver>'  large  flows  except  during  periods  of  major  runoff.  Sand- 
stone ajid  Fennel  Creeks  are  the  only  tributaries  of  note  and  they  are  inter- 
mittent. Water  in  O' Fallon  Creek  is  a poor  quality,  sodium- sulfate  type. 
Quality  is  best  during  high  floiv's  and  improves  downstream  from  Ismay  to  Fallon, 
Montana.  The  creek's  effects  on  the  Yellowstone  River  are  minimal.  The  creek 
is  a minor  warm-water  fishery  near  its  mouth.  It  is  classified  B-D3  (C-3). 
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1.  Little  Missouri  River  Basin 


The  Little  Missouri  River  Basin  covers  about  3,360  square  miles  in 
extreme  southeastern  Montana.  The  basin  is  an  area  of  rolling  hills  with 
gentle  to  moderate  relief.  There  are  only  four  perennial  streams  in  the 
drainage:  Beaver  Creek,  Little  Beaver  Creek,  Boxelder  Creek,  and  the  Little 

Missouri  River.  .An  area  of  about  11  square  miles  in  the  extreme  southeast 
comer  of  the  basin  drains  into  the  Belle  Fourche  River  in  Wyoming  and  South 
Dakota.  All  of  the  remaining  streams  are  tributary  to  the  Little  Missouri 
River,  which  in  turn  flows  into  the  Missouri  River  at  Lake  Sakakawea,  North 
Dakota . 

The  Little  Missouri  River  Basin  has  a semi-arid  climate  characterized  by 
cold  dry  winters,  cool  moist  springs  and  warm  summers.  The  average  annual 
precipitation  for  the  area  ranges  from  11  to  14  inches.  Approximately  75 
percent  of  the  precipitation  falls  during  the  April  through  September  growing 
season,  which  pemits  extensive  dryland  farming. 

The  primary  source  of  water  for  stock  and  domestic  purposes  in  the  Little 
Missouri  River  Basin  is  wells,  and  over  much  of  the  area  wells  are  the  only 
source  of  potable  water.  There  are  an  estimated  1,000  to  1,250  wells  in  the 
basin  and  an  estimated  300  to  400  springs  that  have  been  appropriated  for  use. 

The  towns  of  Ekalaka  and  Wibaux  obtain  water  from  wells. 

Soils  in  the  basin  are  used  for  dryland  and  irrigated  crops  and  for  range. 
Soils  on  flood  plains,  low  terraces,  fans  and  foot  slopes  are  used  mainly 
for  dryland  crops  with  some  areas  under  irrigation.  Soils  on  uplands  are  used 
mainly  for  range  with  some  gently  to  moderately  sloping  soils  used  for  dry- 
land crops. 

The  main  land  use  in  the  Little  Missouri  River  Basin  is  for  livestock 
grazing.  Of  the  more  than  two  million  acres  of  land  in  the  basin,  approximately 
80  percent  is  classified  as  grazing  land.  About  182,000  acres  of  land  in  the 
basin  are  under  cultivation  and  about  42,000  acres  of  these  are  irrigated. 

Other  land  uses  include  roads,  railroads,  oil  and  gas  production,  bentonite 
mining  and  urban  development.  Although  the  northern  half  of  the  basin  has 
extensive  reserves  of  lignite  coal  in  the  Fort  Union  Formation,  no  commercial 
coal  development  is  presently  underway. 

The  predominant  water  use  in  the  basin  is  for  irrigation  of  forage  for 
livestock.  Ntuch  of  this  irrigation  has  been  developed  privately  by  individuals 
and  small  groups  through  construction  of  diversions,  small  dams  and  reservoirs, 
and  extensive  water  spreading  systems.  In  the  same  manner,  they  have  developed 
a large  number  of  stock  watering  facilities,  which  is  another  significant 
water  use.  The  most  substantial  industrial  use  of  water  is  in  water  flooding 
for  secondary  recovery  of  oil.  Injection  water  for  secondary  recovery  originates 
from  process  water  separated  from  oil  or  from  water  wells.  Municipal  and  rural 
domestic  water  use  is  reflective  of  the  low  population  density  and  is  largely 
unquantified  except  for  the  communities  of  .Alzada,  Ekalaka  and  Wibaux. 

Total  1970  population  in  the  basin  was  estimated  to  be  3,421.  This 
population  is  largely  rural  and  agricultural;  in  1970,  the  four  major  commu- 
nities in  the  basin  had  a combined  population  of  1,370.  The  population  trend 
in  the  basin  has  been  downward  since  1930. 
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0£  the  five  U.S.G.S.  hydrologic  units  in  the  basin,  only  three--Upper 
Little  Missouri  (10110201),  Boxelder  (10110202),  and  Beaver  (10110204)-- 
have  perennial  streams.  Nevertheless,  water  quality  throughout  the  Little 
Missouri  River  Basin  is  uniformly  poor  to  fair.  The  water  is  a sodium- sulfate 
t\q:)e  with  concentrations  of  both  sulfate  and  total  dissolved  solids  usually 
in  excess  of  drinking  water  criteria.  Surface  waters  in  the  basin  are  pres- 
ently classified  B-D5,  but  their  general  unsuitability  for  drinking  purposes 
has  prompted  the  Water  Quality  Bureau  to  reclassify  them  C-3  in  the  proposed 
revisions  to  the  Water  (^ality  Standards. 
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m.  Kootenai  River  Basin 

The  Kootenai  River  Basin  is  a well-watered  region  of  steep,  heavily 
timbered  mountains  and  narrow  valleys.  The  area  is  sparsely  inlmbited 
and  contains  few  industries  and  communities.  Timber  harvest,  mining  and 
tourism  are  the  primary  commercial  activities.  A major  hydroelectric  in- 
stallation- -Libby  Dam- -has  turned  a good  share  of  the  once  free-flowing 
Kootenai  River  into  slack  water.  Other  hydroelectric  developments  on  the 
Kootenai  are  being  planned,  and  a major  copper  mining  and  milling  facility 
is  under  construction  near  Libby. 

Precipitation  in  the  basin  is  mostly  12  to  24  inches  per  year  and 
to  48  inches  per  year  or  greater  in  the  mountains.  The  frost-free  growing 
season  ranges  from  80  to  120  days  and  the  mean  annual  temperature  is  about 
42°  F.  Elevations  in  the  basin  range  from  nearly  9,000  feet  in  the 
Cabinet  Mountains  to  about  1,800  feet  where  the  Kootenai  River  leaves 
the  state  near  Troy,  the  lowest  point  in  Montana. 

Chrer  ninety  percent  of  the  2.4  million  acres  of  land  in  the  Kootenai 
River  Basin  are  national,  state,  industrial  and  small  private  forest  lands. 
Soils  used  primarily  for  the  production  of  forest  products  present  a moderate 
to  severe  erosion  hazard.  Agriculture  is  a relatively  minor  pursuit  in 
the  basin.  Commercially  attractive  copper  and  vermiciilite  deposits  have 
prompted  exploration  and  mining.  Roadless  and  wilderness  areas  attract 
increasing  numbers  of  visitors  each  year. 

The  Kootenai  River  Basin  includes  some  of  the  purest  waters  in  America; 
concentrations  of  dissolved  chenicals  are  among  the  lowest  in  Nfontana. 

Streams  are  significantly  less  productive  and  potentially  more  sensitive  to 
acid  mine  drainage  and  heavy  metals  pollution  than  streams  elsewhere  in 
^fc)ntana. 

Portions  of  five  hydrologic  units  comprise  the  Kootenai  River  Basin  in 
Montana;  Upper  Kootenai,  Low'er  Kootenai,  Yaak,  Moyie,  and  Fisher.  The  Moyle 
River  unit  (17010105)  and  the  Lower  Kootenai  unit  (17010104)  are  insig- 
nificant in  areal  extent  in  kfontana  and,  for  planning  and  reporting 
piloses,  shall  be  included  with  the  Yaak  and  Upper  Kootenai  units,  respec- 
tively. 

Upper  Kootenai  River  (17010101) . 

Waters  of  the  Kootenai  drainage  have  soft  to  medium  hard,  calcium/ 
magnesium/bicarbonate  waters.  Low  alkalinities  help  to  explain  why  these 
waters  are  relatively  infertile  and  their  low  btiffering  capacity  makes 
them  among  the  most  sensitive  in  the  state  to  heavy  metals  pollution.  The 
principal  surface  water  quality  problems  in  the  basin  are  nutrient  en- 
richment to  Lake  Koocanusa  from  Canadian  sources  and  gas  super  saturation 
in  the  Kootenai  River  below  Libby  Dam.  Logging  and  mining  activities  have 
affected  water  quality  in  various  tributaries.  Recent  developments 
bearing  close  scrutiny  are  proposed  additional  hydropower  units  on  the 
Kootenai  River  and  copper  exploration,  mining  and  milling  activities  in  the 
Lake  Creek  drainage.  All  waters  in  the  drainage  are  classified  B-Di  (B-1)  or 
better  except  a portion  of  Rainy  Creek,  which  is  classified  C-Dj  (C-1) . 
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Fisher  River  (17010102). 


Like  the  Yaak,  the  Fisher  River  drainage  is  also  relatively  undeveloped. 
Pollution  has  been  from  diffuse  sources,  namely  sediment  accelerated 
by  legging,  reading,  stream  alterations,  and  poor  land  use  practices.  However, 
all  \N'aters  in  the  drainage  are  classified  B-D2_  (B-lJ. 

Yaak  River  (17010105) . 

The  Yaak  River  drainage  is  relatively  undeveloped  except  for  a few 
scattered  hom.esites.  There  are  no  known  dom.estic  or  industrial  discharges. 
Surface  water  quality  is  good  to  excellent,  except  for  natural  turbidity 
during  spring  runoff.  All  waters  in  the  drainage  are  classified  B-D^  (B-1) . 

n.  Upper  Clark  Fork  River  Basin 

The  Upper  Clark  Fork  River  Basin  is  an  area  of  moderately- timbered 
and  highly  mineralized  mountain  ranges  separated  by  broad  agricultural 
valleys.  This  basin  is  to  the  Columbia  River  system  as  the  adjacent 
Upper  Missouri  Tributaries  basin  is  to  the  Missouri  River:  they  are 

both  headwaters  to  major  continental  river  systems.  Lying  on  either 
side  of  the  Continental  Divide,  they  have  many  features  in  common. 

Elevations  in  the  drainage  range  from  over  10,000  feet  in  the  Anaconda 
Range  to  slightly  over  3,000  feet  near  Missoula.  Total  precipitation 
generally  increases  with  elevation,  with  more  snowfall  in  the  mountains. 

Valley  precipitation  ranges  fran  8 to  20  inches  annually,  most  of  it  falling 
in  late  spring  and  early  simmer. 

Soils  of  the  Upper  Clark  Fork  River  Basin  vary  ivLdely  in  their  physical 
and  chemical  properties  due  to  the  complicated  geological  history  of  the 
area.  Soils  used  for  timber,  range,  wildlife  and  water  production  range 
from  very  shallow,  high  mountain  soils  with  rock  outcrops  to  light -colored, 
deep,  loamy  soils  with  gravelly  subsoil  on  the  lower  slopes.  Valley  soils 
used  for  irrigated  pasture,  range  and  hay  production  are  generally  deep, 
dark- colored,  loamy  soils  with  a gravelly  substratum. 

The  basin  comprises  an  area  of  6,115  square  miles  or  nearly  four  million 
acres  of  land  above  Missoula.  Forest  lands  cover  2.3  million  acres,  pasture 
and  range  880,000  acres,  urban  and  built-up  areas  54,000  acres,  and  small 
water  areas  9,700  acres.  Irrigated  cropland  covers  150,000  acres  of  the 
basin  and  dry  cropland  exceeds  23,000  acres.  Irrigated  agriciLLture  accounts 
for  the  largest  use  of  water  in  the  basin;  total  diversion  requirements  for 
irrigation  approach  500,000  acre  feet  per  year  with  a net  depletion  of 
nearly  one -half  that  amount. 

Mean  annual  instantaneous  discharge  out  of  the  basin  at  a point  just 
above  Missoula  is  about  3,000  cfs.  Over  half  of  this  average  annual  flow 
(1,658  cfs)  is  contributed  by  the  Blackfoot  River  at  Bonner.  There  are  two 
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hydroelectric  plants  in  the  basin,  Flint  Creek  at  Georgetown  Lake  and 
Milltovm  near  Bonner  on  the  Clark  Fork.  Principal  cities  in  the  basin 
axe  Butte,  Anaconda  and  Deer  Lodge.  The  major  industry  in  the  basin  is 
mining  and  minerals  processing. 

Water  quality  varies  con-siderably  within  the  basin.  Silver  Bow  Creek 
below  Butte  has  some  of  the  worst  water  quality  in  the  state,  while  Rock 
Creek  near  Missoula  is  considered  by  many  as  a "blue  ribbon”  trout  fishery. 

Pristine,  nearly  sterile,  high  mountain  lakes  dot  some  of  the  higher 
mountain  ranges  in  the  basin,  while  eutrophic  Georgetown  Lake  near  Anaconda 
is  probably  the  most  productive  fishery  in  Montana. 

The  Upper  Clark  Fork  River  water  quality  management  basin  consists  of 
three  hydrologic  units:  Upper  Clark  Fork,  Flint-Rock,  and  the  Blackfoot. 

L^per  Clark  Fork  River  (17010201) . 

The  Upper  Clark  Fork  River  has  a long  history  of  water  pollution  associated 
with  the  Anaconda  Company  facilities  at  Butte  and  Anaconda.  However,  much 
progress  has  been  made  in  recent  years  to  the  point  where  the  l^per  Clark  Fork 
River  now  supports  a viable  trout  fishery.  From  its  headwaters  at  the  confluence 
of  Silver  Bow  Creek  and  Warm  Springs  Creek,  the  Clark  Fork  River  is  classified 
C-Do  (C-2)  to  the  mouth  of  Cottonwood  Creek  near  Deer  Lodge,  largely  becaiase 
of  high  sulfate  concentrations.  Fran  here  to  the  mouth  of  the  Little  Blackfoot 
River  the  Clark  Fork  is  classified  C-Di(C-l).  Silver  Bow  Creek  below  Butte 
continues  to  be  degraded  by  municipal  and  industrial  discharges  and  by  its 
close  proximity  to  old,  metals- laden  tailings,  which  comprise  the  channel  in  certain 
reaches,  "niis  stream  retains  an  E-F  (E)  classification  in  the  revised  (1980) 
water  quality  standards.  All  remaining  streams  in  the  drainage  are  classified 
B-Di  (B-1)  or  better.  Nutrients  from  municipal  discharges  and  perhaps  from  the 
Phosphoria  Formation  near  Garrison  have  resulted  in  blooms  of  Cladophora  from 
below  Deer  Lodge  to  the  mouth  of  Rock  Creek.  Coupled  with  summer  Iw  flows 
and  high  water  tenqjeratures,  these  blooms  have  periodically  resulted  in 
dissolved  oxygen  levels  that  are  marginally  low  for  the  propagation  of  salmonids. 

Flint-Rock  Creeks  (17010202) . 

Rock  Ceek  provides  an  environment  for  spring  and  fall  spawing  of  salmonid 
species  and  is  one  of  Montana's  praaier  trout  streams.  There  are  no  significant 
water  quality  problems  on  Rock  Creek  and  it  conforms  well  to  its  B-Dj^  (B-1) 
classification.  Georgetown  Lake  near  the  head  of  Flint  Creek  is  one  of  the 
state's  most  popular  and  productive  fisheries.  It  also  suffers  fron  symptoms 
of  eutrophication,  including  critically  low  winter  dissolved  oxygen  levels. 

Flint  Creek  itself  is  generally  in  pretty  good  shape  except  for  some  historical 
mine _ drainage  and  sediment  problems  in  the  Philipsburg  area  and  dewatering 
for  ityigated  agriculture.  All  waters  in  the  Flint  Creek  drainage  are 
classified  B-D^  (B-1)  or  better. 

Blackfoot  River  (17010203) . 

Water  quality  is  generally  good  in  the  Blackfoot  River  and  its  tributaries . 
However,  some  of  the  extreme  headwaters  suffer  from  acid  mine  drainage  and  some 
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tributaries  lower  in  the  drainage  have  been  impacted  by  logging  practices.  The 
Blackfoot's  major  tributary — the  ClearvA.’ater  River- -also  has  good  quality  water. 
Placid  Lake,  an  11,000  acre  lake  in  the  Clearwater  drainage,  has  eutrophication 
problems  and  appreciably  poorer  quality  than  other  lakes  in  the  Clearis'ater  chain 
All  v%aters  in  the  Blackfoot  drainage  are  classified  B-D]  (B-1) . 

o . Lower  Clark  Fork  River  Basin 

The  Lower  Clark  Fork  River  Basin,  along  the  western  border  of  Montana, 
comprises  an  area  of  8,900  square  miles  or  over  five  and  one-half  million 
acres.  This  area  includes  1,900  square  miles  of  the  Flathead  Paver  basin 
below  Flathead  Lake,  2,800  square  miles  of  the  Bitterroot  River  drainage, 
and  all  of  the  Clark  Fork  drainage  below  the  Blackfoot  River.  About  60 
percent  of  the  basin  is  in  federal  ownership,  mostly  national  forest  land. 
Cropland  covers  about  400,000  acres,  two- thirds  of  which  is  irrigated. 

Urban  and  builtup  areas  cover  approximately  68,000  acres. 

Climate  of  the  Lower  Clark  Fork  River  Basin  is  variable,  depending 
on  elevation.  Annual  precipitation  ranges  from  less  than  10  inches  southwest 
of  Flathead  Lake  to  over  80  inches  in  the  higher  mountains.  At  lower 
elevations,  springs  are  wet  and  cool,  summers  warm  and  diy  with  occasional 
thunder  showers,  and  winters  cold  and  dry  although  cloudy.  Elevations 
in  the  basin  range  from  over  10,000  feet  in  the  Bitterroot  Range  to  about 
2,000  feet  where  the  Clark  Fork  River  enters  Idaho. 

Soils  of  the  basin  show  great  variation  in  their  chemical  and  physical 
properties  due  to  effects  of  climate,  topography,  and  glaciation.  Extensive 
areas  in  the  northwest  part  of  the  basin  have  been  covered  with  volcanic 
ash.  Soils  developed  over  this  ash  are  susceptible  to  erosion,  particularly 
where  they  have  been  disturbed  for  timber  production.  Very  slowly  permeable 
claypan  soils  have  developed  in  varved  lakebed  sediments  in  the  Little 
Bitterroot  and  the  Flathead  River  areas.  These  soils  are  highly  susceptible 
to  erosion  from  surface  water  runoff.  Light  colored  silty  or  clayey  soils 
are  found  along  the  Flathead  River  breaks.  They  present  a severe  erosion 
hazard. 

The  1970  population  for  the  Lower  Clark  Fork  planning  area  was  about 
90,000,  much  of  it,  along  with  the  basin's  major  industries,  concentrated  in 
the  Missoula  area.  Although  it  accounts  for  only  about  15  percent  of  the 
land  area,  agriculture  is  by  far  the  largest  water  user  in  the  basin.  Annual 
diversion  requirements  for  irrigation  approach  1.6  million  acre  feet  of 
water  with  a net  depletion  of  760,000  acre  feet  per  year.  Limicipal  use  is 
about  34,000  acre  feet  per  year  and  industrial  use  is  about  22,000  acre  feet 
per  year. 

The  average  annual  flow  of  the  Clark  Fork  River  at  Missoula  is  about 
3.9  million  acre  feet,  increasing  to  about  16  million  acre  feet  near  the 
Idaho  border.  The  Flathead  River,  with  an  average  yearly  flow  in  excess 
of  8.5  million  acre  feet,  accounts  for  the  major  portion  of  this  increase. 

Other  significant  rivers  in  the  basin  are  the  Bitterroot,  the  St.  Regis, 
and  the  Thompson. 

Water  quality  in  the  basin  is  variable.  Generally,  smaller  rivers 
and  streams  flowing  through  concentrated  agricultural  areas  are  most 
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degraded,  vvlth  temperatures,  suspended  solids  concentrations  and  other 
parameters  indicating  the  effects  of  irrigation  diversions  and  return 
flows,  kioiicipal  and  industrial  effects  are  present  but  subdued.  Streams 
flowing  through  remote  areas  have  excellent  water  quality  tempered  only  by 
the  effects  of  seasonal  runoff. 

The  following  is  a brief  water  quality  overview  of  the  major  stream 
segments  within  the  Lower  Clark  Fork  basin: 

Middle  Clark  Fork  River  (17010204) . 

Water  quality  entering  the  basin  near  Missoula  still  retains  some 
residual  effects  of  municipal  and  industrial  waste  discharges  far  upstream 
in  the  Butte/Anaconda/Deer  Lodge  area.  Because  of  the  large  volume  of 
flow  in  the  receiving  water  and  recent  improvements  in  wastewater  treatment 
facilities  for  the  City  of  Missoula  and  the  Hoemer -Waldorf  paper  mill, 
these  discharges  do  not  have  a documented  effect  on  water  quality  and  water 
use  in  the  Clark  Fork  River  below  Missoula.  The  Hoemer-wildorf  plant  has 
imparted  organic  color  to  the  water  and  possibly  has  affected  levels  of 
phenols  and  algal  nutrients  in  the  Clark  Fork  River.  Instream  levels  of 
toxic  amnonia  may  be  a problem  below  the  Missoula  sewage  treatment  plant 
but  this  will  need  to  be  verified  through  a rigorous  and  intensive  sampling 
program.  All  waters  in  this  hydrologic  unit  are  classified  B-Di  (B-1)  or 
better. 

Bitterroot  River  (17010205) . 

Flows  in  the  middle  portions  of  the  Bitterroot  River  are  greatly  reduced 
by  irrigation  diversion  during  summer  months.  Allthough  irrigation  return 
flows  help  maintain  instream  flows  toward  the  mouth  of  the  river,  they  also 
return  adiitional  sediment  and  nutrients  to  the  river.  Water  quality  data 
from  the  mouth  of  the  Bitterroot  do  not  indicate  any  violations  of  water 
quality  standards,  although  nitrates  and  coliform  levels  indicate  some 
degradation.  It  is  also  suspected  that  there  are  significant  late  summer 
increases  in  temperature  and  conductivity  and  decreases  in  dissolved 
oxygen  at  the  river's  mouth.  Dewatering  for  agricultural  use  appears  to 
have  a more  adverse  effect  on  water  quality  in  the  Bitterroot  River  than 
the  combined  municipal  and  industrial  discharges.  The  many  tributaries 
of  the  river  are  of  generally  excellent  quality.  Natural  runoff  episodes 
and  activities  such  as  road  construction  and  logging  may  cause  temporary 
problems  in  any  of  the  tributaries.  All  waters  in  this  hydrologic  unit 
are  classified  B-D;j^  (B-1) . 

Lower  Flathead  River  (17010212) . 

This  hydrologic  unit  includes  all  wuters  drained  by  the  Flathead  River 
from  the  lower  end  of  Flathead  Lake  at  Poison  to  the  confluence  of  the 
Flathead  and  Clark  Fork  rivers.  Water  quality  of  the  Flathead  River  is 
excellent,  due  in  part  to  its  large  size  and  dilution  capacity  and  in  part 
to  the  upstream  presence  of  Flathead  Lake,  which  serves  as  a settling  basin. 
Only  during  spring  peak  flow  periods  is  water  quality  reduced  due  to 
natural  causes.  A number  of  Flathead  River  tributaries  have  only  fair  to 
poor  water  quality.  Causes  include  irrigation  dewatering  and  return  flows. 
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livestock  tranpling  of  streambanks,  very  fragile  soils,  and  livestock  over- 
grazing.  Portions  of  Crow  and  Mission  creeks  and  the  Little  Bitterroot 
River  suffer  from  one  or  more  of  these  problems  and  have  been  classified 
B-D7  (B-2)  accordingly.  Hot  Springs  Creek  below  the  Hot  Springs  water 
supply  intake  is  classified  E-F  (E)  largely  because  of  severe  and  chronic 
dewatering.  In  addition,  fish  kills  have  been  docum.ented  on  the  Jocko 
River  due  to  pesticide  misuse.  All  of  these  degraded  streams  are  relatively 
small,  low-gradient  streams  flowing  through  areas  of  intensive  agricultural 
use.  The  remaining  streams  in  the  hydrologic  unit  are  classified  B-Dp 
B-1),  or  better  in  the  case  of  certain  drinking  water  supplies. 

Lower  Clark  Fork  River  (17010215). 

Studies  indicate  that  water  quality  problems  in  the  Clark  Fork  River, 
resulting  from  municipal  and  industrial  discharges  far  upstream,  become 
stabilized  by  natural  assimilation  and  dilution  in  the  vicinity  of 
Alberton,  Nfontana.  Below  Alberton  the  water  quality  of  the  Clark  Fork 
is  good  to  excellent  until  it  leaves  Montana.  The  Clark  Fork  River  loses 
its  free- flowing  character  above  Thompson  Falls,  where  it  begins  its 
traverse  of  three  artificial  reservoirs  before  entering  Idaho.  Tributaries 
to  the  Clark  Fork  River  below  Alberton  (except  those  in  the  Flathead 
drainage  discussed  above)  are  of  uniformly  excellent  water  quality.  In 
most  cases  they  originate  and  flow  through  remote,  undeveloped  areas. 
Occasional  localized  problems  may  be  related  to  cattle  access  to  streams 
or  to  faulty  septic  tanks.  One  continuous  and  one  occasional  municipal 
discharge  of  treated  sewage  exists  in  the  Clark  Fork  segment  below 
Alberton.  No  measurable  water  quality  problems  have  been  attributed 
to  these  discharges.  All  waters  in  this  hydrologic  unit  are  classified 
B-D^  (B-1)  or  better. 

P.  Flathead  River  Basin 

The  Flathead  River  Basin  drains  much  of  the  northern  Rocky  Mountain 
region  in  northwestern  Montana.  It  extends  south  from  the  Canadian 
border,  west  from  the  Continental  Divide,  north  fran  the  lower  end  of 
Flathead  Lake,  and  east  from  the  Whitefish  and  Salish  Nfountains.  The  region 
is  largely  mountainous  and  forested,  with  agriculture  restricted  to  the 
mostly  narrow  valley  bottoms.  The  one  notable  exception  is  the  broad 
north- south  trough  that  contains  Flathead  Lake  and  the  agricultural/ 
coramercial/recreational  heart  of  the  basin:  The  Flathead  Valley.  Nlost 

of  the  basin  is  sparsely  inhabited  except  for  the  area  centering  around 
the  Flathead  Valley  city  of  Kalispell,  which  is  one  of  the  fastest 
growing  regions  of  Montana. 

Elevations  in  the  drainage  range  from  over  10,000  feet  in  Glacier 
National  Park  to  about  2,900  feet  on  Flathead  Lake.  The  climate  is  moist 
and  cool,  influenced  both  by  Pacific  weather  systems  from  the  west  and  by 
the  stabilizing  mass  of  183  square  mile  Flathead  Lake.  Annual  precipitation 
varies  from  about  50  inches  in  the  mountains  to  as  little  as  10  inches  in 
the  lower  Flathead  Valley. 
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In  general,  the  Flathead  Valley  vizs  formed  by  down  faulting  in  the  late 
Paleocene  era  and  reshaped  during  the  Pleistocene,  when  glaciers  carved 
the  upper  drainages  and  huge  glacial  lakes  inundated  the  valley  floor.  Much 
of  the  valley  is  underlain  by  glacial  till  and  ouftvash  materials  covered 
by  a thin  mnntle  of  glacial -lactis trine  silt  and  sand. 

As  a headwater  drainage  of  the  Clark  Fork-Columbia  River  system,  the 
Flathead  has  some  of  the  purest  waters  in  America;  concentrations  of  suspended 
sediment  and  dissolved  chemicals  are  generally  among  the  lowest  in  ^fontana 
streams.  With  few  exceptions,  waters  in  the  basin  are  suitable  for  all 
beneficial  uses  follcwdng  minimal  treatment.  Water  quality  problems  are 
usually  associated  with  surface  disturbances,  concentrations  of  livestock  or 
people,  and  with  large  hydroelectric  dams.  Forestry,  mining  and  agriculture 
are  the  primary  land-disturbing  activities.  The  following  is  a brief 
overview  of  the  major  stream  segments  within  the  Flathead  drainage: 

North  Fork  Flathead  River  (17010206) . 

The  North  Fork  begins  in  Canada  and  flows  south  through  a narrow  forested 
valley  along  the  west  edge  of  Glacier  National  Park.  It  is  a highly 
attractive,  high  gradient,  rocky- bottomed  trout  stream  with  an  average 
discharge  of  about  3,000  cfs.  Water  quality  is  very  good,  but  problems 
could  arise  from  proposed  Canadian  coal  mining  activities  and  from  logging 
and  oil  exploration  activities  south  of  the  border.  As  do  all  of  the 
streams  in  the  Flathead  Basin,  the  North  Fork  contributes  sediment 
and  algal  nutrients  to  Flathead  Lake,  although  concentrations  are  generally 
less  than  in  other  streams  tirbutary  to  the  Lake.  The  North  Fork  and 
tributaries  are  classified  B-D^  in  the  existing  Montana  Water  Quality 
Standards  (B-1  in  the  proposed  revised  standards) . 

Middle  Fork  Flathead  River  (17010207) . 

The  Middle  Fork  originates  in  Nfontana  along  the  Continental  Divide 
in  the  roadless  area  south  of  Glacier  National  Park.  Thence  it  flows 
northwesterly  through  a forested  canyon  along  the  southern  edge  of  Glacier 
Park  to  its  confluence  with  the  North  Fork  near  West  Glacier,  Nfontana.  It 
is  very  similar  to  the  North  Fork  in  terms  of  gradient,  bottcm  materials, 
discharge,  and  water  quality.  It  carries  less  phosphorus  than  the  North 
Fork  but  its  sediment  loads  are  considerable,  particularly  during  runoff. 

The  drainage  is  subject  to  some  of  the  same  potential  water  quality  impacts 
as  the  North  Fork,  including  energy  exploration  and  development  and,  to  a 
lesser  extent,  logging.  The  Middle  Fork  and  its  tributaries  are  classified 
as  B-D^  (B-1)  or  better. 

South  Fork  Flathead  River  (17010209) . 

The  South  Fork  is  the  longest  and  largest  of  the  three  principal 
tributaries  of  the  Flathead  River  system  in  ^fontana.  It  is  primarily  a 
roadless  stream,  draining  much  of  the  Bob  Marshall  Wilderness  Area.  Just 
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above  its  confluence  witli  the  combined  North-Middle  forks  near  Columbia 
Falls  the  Soutli  Fork  is  impounded  by  Hungry  Horse  Dam.  Although  Hungry 
Horse  Reservoir  removes  much  of  the  silt  that  would  othenvise  find  its  v,-ay 
to  Flathead  Lake,  reservoir  releases  have  created  thermal  and  flow  fluctuation 
problems  dov^nstream.  The  South  Fork  and  its  tributaries  are  classified 
as  B-Di  (B-l). 

Stillwater  River  (17010210). 

The  Stillwater  and  IVhitefish  rivers  are  the  principal  stream  segments 
within  this  hydrologic  unit  at  the  northern  end  of  the  Flathead  Valley. 

Both  are  low  gradient  rivers  through  agricultural  areas  in  their  lower 
reaches.  These  lower  segments  are  classified  B-D2  (B-2)  largely  because 
of  natural  problems  aggravated  by  agricultural  nutrient  and  sediment 
additions  and  irrigation  v/ater  withdrawals.  Additionally,  the  ^Vhitefish 
River  is  affected  by  the  City  of  Whitefish  wastewater  dischiarge.  Other 
streams  within  this  hydrologic  unit,  including  the  Stillwater  River's 
major  tributary- -Logan  Creek,  are  high  quality  waters  classifiied  B-D]^ 

(B-1)  or  better. 

Swan  River  (17010211) . 

The  Swan  River  drains  the  forested  valley  between  the  Swan  and  Mission 
mountain  ranges  east  and  south  of  Flathead  Lake.  V/ater  quality  is  very  good 
in  spite  of  moderate  to  heavy  logging  and  subdivision  activity.  Waters 
throughout  the  drainage  are  classified  B-D-j^  (B-1),  except  for  Swan  Lake, 
which  is  classified  as  A-1  and  suitable  for  drinking  after  simple 
disinfection  and  ranoval  of  naturally  present  impurities. 

Flathead  Lake  (17010208) . 

The  principal  waters  in  this  hydrologic  unit  are  the  Flathead  River  from 
the  confluence  of  the  North-Middle  forks  to  Flathead  Lake,  Ashley  Creek,  and 
Flathead  Lake  itself.  In  the  reach  of  the  Flathead  River  above  Flathead  Lake, 
cold  water  releases  from  Hungry  Horse  Reservoir  have  the  greatest  hydrologic 
and  water  quality  effects.  This  reach  also  receives  considerable  nutrient 
loadings  from  agricultural  sources,  including  those  along  the  Stillwater 
and  Whitefish  rivers,  but  because  of  substantial  dilution  it  retains  a 
classification  of  B-D^  (B-1) . Ashley  Creek  is  a sluggish,  low-gradient 
stream  in  an  agricultural  sector  of  the  Flathead  Valley  near  Kalispell. 
Naturally  marginal  water  quality  is  further  ccrapounded  by  the  discharge 
from  the  Kalispell  sewage  treatment  plant.  Lower  Ashley  Creek  is  currently 
classified  E-F  with  a proposal  to  upgrade  this  classification  to  C-2  in 
the  most  recent  revisions  of  the  Nfontana  Water  Quality  Standards.  Lowermost 
in  the  Flathead  Basin  is  Flathead  Lake,  a very  large  oligotrophic  lake  and  one 
of  the  largest,  if  not  the  largest  natural  freshwater  lake  in  the  U.S., 
excluding  the  Great  Lakes.  In  recent  years,  nutrient  additions  have  triggered 
nuisance  algal  growths  in  certain  isolated  portions  of  the  lake.  Sufficient 
phosphorus  is  entering  the  lake  via  the  Flathead  River  to  cause  serious 
algal  problems,  but  much  of  this  phosphorus  is  being  tied  iq?  with 
sediments  that  settle  to  the  bottom  following  spring  runoff;  the  north  hialf 
of  the  lake  seasonally  becomes  quite  turbid  in  years  of  heavy  runoff. 

Flathead  Lake,  as  well  as  Lake  Mary  Ronan,  is  classified  A-1.  The  remnining 
waters  in  this  hydrologic  unit  are  classified  B-D-,  (B-1)  except  for  those 
noted  above . ^ 
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2.  Fisheries  Inventory 

Information  on  water  pollution  presented  in  this  chapter  is  derived  from 
data  entered  to  date  into  the  Montana  Interagency  Stream  Fishery  Data  Base, 
which  is  maintained  by  the  Montana  Department  of  Fish,  Wildlife  and  Parks. 

The  data  represent  inventories  of  stream  reaches  by  the  Montana  Department 
of  Fish,  Wildlife  and  Parks;  the  U.S.  Forest  Service;  and  to  a lesser  degree, 
the  U.S.  Bureau  of  Land  Management.  The  portion  of  the  inventory  that  is  of 
interest  here  indicates  which  of  various  man- related  activities  are  affecting 
the  value  of  the  stream  fishery.  These  activities  or  categories  of  activities 
are  explicit  or  implicit  indicators  of  water  quality  problems  in  a particular 
stream  reach,  hydrologic  unit,  or  drainage  basin.  A stream  reach  is  defined 
as  "a  length  of  stream  with  distinct  physical  characteristics."  Categories 
are  grouped  into  four  areas,  namely  "man-caused  pollution,"  "watershed  abuse," 
"water  removal  and  fluctuation,"  and  "management  needs  and  recommendations." 

Inventory  data  were  recalled  from  the  data  base  and  compiled  by  means 
of  computer  programs.  In  each  category,  data  were  recalled  for  two  param- 
eters- -number  of  stream  reaches  affected  and  the  total  kilometers  of  those 
affected  reaches.  Not  reported  is  the  degree  of  effect  or  the  length  of 
reach  affected. 


In  each  category,  data  were  aggregated  at  three  levels  of  detail.  First, 
an  alphabetical  listing  of  each  affected  reach  was  prepared,  including  stream 
name,  reach  boundaries,  length,  and  nature  of  pollutant (s) . A copy  of  this 
lengthy  computer  listing  is  on  file  at  the  Water  Quality  Bureau,  Montana 
Department  of  Health  and  Environmental  Sciences. 


Next,  the  data  were  aggregated  by  U.S.G.S.  hydrologic  unit  (Appendix  Bj . 
These  aggregations  are  presented  in  Tables  8 through  11.  Then,  the  data 
were  further  aggregated  according  to  Montana  Department  of  Fish,  Wildlife 


and  Parks  drainage  basins.  These  special! 
codes,  are  given  below: 

01  = Beaverhead 

02  = Big  Hole 

03  = Bitterroot 

04  = Blackfoot 

05  = Clark  Fork  (below  Bitterroot  R. ) 

06  = Clark  Fork  (above  Bitterroot  R.) 

07  = Flathead  (below  South  Fork) 

08  = Flathead  (above  § including 

South  Fork) 

09  = Callatin 

10  = Jefferson 

11  = Kootenai 


zed  basins,  and  their  identifying 


12  = Little  Missouri 

13  = Madison 

14  = Marias 

15  = Milk 

16  = Missouri  (below  Marias  R.) 

17  = Missouri  (above  Marias  R.) 

18  = Musselshell 

19  = St.  Mary 

20  = Sun 

21  = Yellowstone  (below  Bighorn  R. ) 

22  = Yellowstone  (above  and  including 

Bighorn  R. ) 


Aggregations  by  Fish,  Wildlife  and  Parks  drainage  basins  are  presented  in 
Tables  12  through  15.  Finally,  at  the  end  of  each  of  these  tables,  data  for 
each  category  are  further  aggregated  for  the  state  as  a whole. 
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It  should  be  noted  that  not  all  of  the  inventoried  reaches  were  surveyed 
for  these  water  quality  related  categories.  The  original  computer  data  file 
contained  records  on  2858  stream  reaches.  Of  these,  1374  had  no  information 
on  water  quality  related  problems  in  the  categories  considered  here.  These 
reaches  either  had  no  problems  or  were  not  surveyed  in  these  categories. 

Further,  108  stream  reaches  were  eliminated  because  of  possible  overlap  of 
reaches  for  which  data  were  entered  by  two  agencies.  The  remaining  1376 
reaches  had  indications  of  problems  in  one  or  more  of  the  categories. 

a.  'Tlan-caused  Pollution"  (Tables  8 and  12) 

Notable  in  this  area  is  the  significant  number  of  stream  reaches  (201) 
in  which  the  fishery  has  been  judged  to  be  affected  by  excess  silt.  Forty- 
two  percent  of  these  reaches  (84)  are  located  in  the  Missouri  River  drainage 
above  the  mouth  of  the  Marias  River.  Other  categories  judged  to  be  affecting 
large  numbers  of  stream  reaches  are  irrigation-related  pollutants  (166), 
domestic  livestock  (164),  mining  (70),  and  domestic  sewage  (64). 

b.  "Watershed  Abuse"  (Tables  9 and  13) 

Of  the  seven  categories  in  this  area,  only  three  accounted  for  most  of 
the  stream  reaches  judged  to  be  affected  by  watershed  abuse.  These  three 
categories  were  livestock  (241) , logging  (235) , and  road  construction  (146) . 

c.  "Water  Removal  and  Fluctuation"  (Tables  10  and  14) 

Water  removals  and  fluctuations  by  agriculture  (irrigation)  were  judged 
to  affect  fisheries  in  the  great  majority  of  the  reaches  affected  by  categories 
in  this  area.  Removals  and  fluctuations  for  other  purposes  were  of  relatively 
minor  significance  statewide.  More  than  a third  of  the  reaches  affected 
by  agricultural  water  removals  and  fluctuations  are  located  in  the  Missouri 
River  drainage  above  the  mouth  of  the  Marias  River. 

d.  "Management  Needs  and  Recommendations"  (Tables  11  and  15) 

Only  the  categories  in  this  area  that  relate  to  water  pollution  are 
tallied  and  reported.  The  largest  category,  both  in  terms  of  number  of 
reaches  and  total  kilometers  of  streams,  is  the  category  of  stream  reaches 
needing  to  be  surveyed  to  determine  management  needs.  Categories  of  manage- 
ment needs  including  a significant  number  of  stream  reaches  are  watershed 
restoration  (179),  cover  improvement  (160),  and  bank  stabilization  (140). 
Recommendations  for  pollution  abatement  were  made  for  61  stream  reaches  totalling 
1380  kilometers. 
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3.  Water  Quality  Inventory 

The  water  quality  data  base  currently  available  to  the  Department  of 
Health  and  Environmental  Sciences  (DHES)  was  reviewed  to  detemine  the 
number  and  location  of  samples  in  which  criteria  for  selected  parameters 
have  been  exceeded.  Tlae  data  base  of  water  quality  records  that  was  scanned 
for  parameter  "exceedences"  consisted  of  27,595  suitable  surface  water  quality 
samples  on  the  state's  IRM  570  computer.  This  includes  samples  collected 
from  1973  through  1979  and  analyzed  by  DHES;  samples  collected  from  1971 
through  1975  i\dth  a few  samples  dated  earlier  than  this  and  analyzed  by 
the  Montana  Bureau  of  Mines  and  Geology  (MMG) ; and  samples  collected  from 
1960  through  1977  and  on  EPA's  STORET  system  under  the  agency  code  for  the 
U.S.  Geological  Survey.  These  last  data  had  been  reformatted  for  use  on 
the  state's  computer  system. 

The  statewide  distribution  of  exceedences  for  each  parameter  was 
displayed  on  a Montana  river  system  base  map  obtained  from  the  U.S.  Geological 
Survey.  A total  of  25,975  samples  had  the  latitude- longitude  information 
necessary  for  plotting  locations  on  an  invisible  grid.  Water  quality  maps 
were  generated  by  overlaying  the  computer  plots  on  the  USGS  base  map.  The 
plotting  is  done  by  a computer  program  developed  by  the  Montana  Department 
of  Coiranunity  Affairs.  This  program  applies  an  adjustment  for  the  curvature 
of  the  earth  in  determining  the  actual  plot  locations. 

The  USGS  data  tend  to  consist  of  a large  number  of  samples  at  a small 
number  of  locations.  The  remainder  of  the  data  are  scattered  over  a large 
number  of  locations,  with  only  a small  number  of  samples  at  a particular 
location.  There  are  exceptions  to  this,  namely  areas  of  intensive  study 
such  as  acid-mine  drainages  and  below  industrial  discharges. 

The  following  sections  discuss  the  significance  of  exceedence  distributions 
displayed  in  Figures  4 through  12.  A detailed  listing  of  all  samples  in  which 
these  parameters  exceeded  their  criteria  is  on  file  at  the  Water  Quality  Bureau, 
DHES. 


Water  Quality  Sampling  Sites  (Figure  4).  The  first  map  to  be  generated 
was  that  of  all  suitable  sampling  stations  in  the  data  base.  This  map  gives 
an  idea  of  the  distribution  of  surface  water  quality  sampling  efforts  to  date 
in  Montana.  And  it  will  serve  in  comparing  exceedence  patterns  with  sampling 
patterns.  The  map  of  water  quality  sampling  sites  shows  concentrated  effort 
in  western  Montana,  particularly  the  Flathead,  upper  Clark  Fork,  and  upper 
Missouri  River  drainages.  On  the  other  hand,  the  pattern  is  relatively 
light  over  most  of  northeastern  Montana,  perhaps  reflecting  both  the  aridity 
of  this  region  and  its  geographical  seclusion.  Certain  special  studies  become 
evident  by  the  concentrations  of  sample  sites,  notably  the  ASARCO-Troy  study 
in  the  Lake  Creek  drainage  of  the  Kootenai  River  basin.  Other  studies  were 
deliberately  extensive  rather  than  intensive  and  are  less  conspicuous  on 
the  map.  An  example  is  the  saline  seep  inventory  of  the  Montana  Plains 
by  the  DHES  and  the  MBMG. 

pH  (Figure  5) . The  great  majority  of  the  605  samples  in  which  pH  values 
were  below  the  lower  limit  (6.5j  were  collected  in  western  Montana.  A lar^e 
number  of  these  low  pH  readings  are  apparently  of  natural  origin,  notably 
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in  the  Bitterroot,  Lake  Creek,  North  Fork  Flathead,  and  upper  Stillwater 
River  drainages.  Also  conspicuous  are  certain  concentrations  of  acid-mine 
drainage  problems,  including  the  northern  Boulder  Batholith,  the  Hughesville 
area  in  west-central  Montana,  and  Soda  Butte  Creek  near  the  northeast  tip 
of  Yellowstone  Park.  The  high  pH  readings  (greater  than  9.0),  mostly  in 
eastern  Montana,  probably  reflect  the  naturally  alkaline  and  productive  waters 
generally  encountered  in  this  part  of  the  state. 

Temperature  (Figure  6) . Two  temperature  criteria  were  applied:  one 
for  cold  water  basins  in  western  Montana  (19°C)  and  one  for  warm  water 
basins  in  eastern  Montana  (28°C).  Exceedence  patterns  in  western  Montana 
reveal  several  "hot  spots."  Most  evident  are  the  Silver  Bow  Creek-Upper 
Clark  Fork  River  system,  the  West  Fork  of  the  Bitterroot  River,  the  Clark's 
Fork  of  the  Yellowstone  River,  and  the  lower  reaches  of  several  streams  in 
the  Flathead  Valley.  No  conspicuous  patterns  developed  in  eastern  Montana. 

Dissolved  Oxygen  (Figure  7).  Two  D.O.  criteria  were  applied:  one  for 
cold  water  basins  in  western  Montana  (7  mg/1)  and  one  for  warm  water  basins 
in  eastern  Montana  (5  mg/1).  The  only  significant  concentration  of  low 
D.O.  values  was  centered  on  lower  Ashley  Creek  in  the  Flathead  Valley. 

This  segment  of  Ashley  Creek  receives  the  treated  wastewater  from  the  City 
of  Kalispell  and  is  classified  E-F  (E) . 

Turbidity  (Figure  8) . Turbidity  exceeded  the  100  MTU  limit  in  450 
samples.  Notably  turbid  waters  were  the  Musselshell  River  and  the  Yellow- 
stone River  system  from  the  Clark's  Fork  downstream.  These  waters  are 
naturally  turbid,  particularly  during  runoff,  but  in  both  cases  turbidity 
is  enhanced  by  accelerated  streambank  erosion  stemming  from  hydrologic 
modifications  and  poor  land  use  practices.  A strong  turbidity  pattern 
also  was  evident  in  the  headwaters  of  the  Blackfoot  River  in  western  Montana, 
probably  in  the  North  Fork  and  Landers  Fork  of  the  Blackfoot,  which  suffer 
heavy  sediment  loads  as  the  result  of  unstable  banks  and  naturally  unstable 
soils  in  their  drainages.  Mining  activities  also  have  exacerbated  turbidity 
problems  in  the  upper  Blackfoot  River  drainage. 

Suspended  Solids  (Figure  9).  Much  the  same  pattern  shown  by  turbidity 
was  expressed  for  suspended  solids.  These  are  companion  measurements  that 
often  are  run  in  tandem.  Suspended  solids  exceedence  patterns  tend  to 
substantiate  the  sediment  problems  displayed  on  the  turbidity  map.  More 
evident  on  the  suspended  solids  map  is  a concentration  of  e.xceedences  in  the 
upper  Clark  Fork  River  system. 

Specific  Conductance  (Figure  10) . The  specific  conductance  limit 
(3,000  ymhos/cm)  was  chosen  because  it  represents  the  upper  practical  limit 
for  irrigation  under  normal  conditions.  Two  t>'pes  of  patterns  emerge  on 
the  exceedence  map  for  specific  conductance.  One  pattern  follows  stream 
courses,  notably  Silver  Bow  Creek  in  southwest  Montana,  and  Arraells,  Otter, 
and  Hanging  Woman  creeks  in  southeast  Montana.  The  other  type  of  pattern 
is  more  diffuse,  reflecting  saline  seep  areas  surveyed  by  the  DHES  and  the 
MBMG.  Two  saline  seep  "hot  spots"  stand  out:  the  internally-drained  IVheat 
Basin  in  northern  Stillwater  County  between  the  Yellowstone  and  Musselshell 
rivers,  and  the  Highwood  Bench  area  east  of  Great  Falls  and  south  of  the 
Missouri  River. 
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Total  Dissolved  Solids  (Figure  11).  Total  dissolved  solids  exceedence 
patterns  tend  to  parallel  and  substantiate  salinity  problems  displayed  on 
the  specific  conductance  map. 

Nutrients  (Figure  12).  Points  on  this  map  represent  exceedences  for 
both  nitrogen  (0.35  mg/1  TSIN)  and  phosphonis  (0.05  mg/1  TP).  .Above  these 
levels,  nuisance  algal  growths  are  likely  to  occur  in  running  waters,  other 
factors  being  favorable.  The  striking  feature  on  this  map  is  the  intense 
pattern  of  exceedences  along  Silver  Bow  Creek  and  the  upper  Clark  Fork  River, 
stemming  largely  from  municipal  discharges  (Butte,  .Anaconda,  Deer  Lodge) 
and  natural  sources  (Phosphoria  Formation).  Other  nutrient  "hot  spots” 
are  .Ashley  Creek  (below  the  Kalispell  STP) , the  East  Gallatin  River  (below 
the  Bozeman  STP) , Prickly  Pear  Creek  (below  the  Helena  STP) , and  the  Yellow- 
stone River  (below  the  Billings  STP) . The  concentration  of  exceedences 
just  below  the  headwaters  of  the  Missouri  River  reflects  the  Crow  Creek 
irrigation  unit  near  Toston.  The  heavy  pattern  in  the  Highwood  Bench  area 
is  saline  seep  related.  It  is  also  evident  that  much  of  the  Yellowstone 
River  system  in  southeastern  Montana  consists  of  naturally  fertile  waters. 
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I'igure  11.  S;ini|)l  ill).',  sites  wlierc  tot;il  dissolved  solids  e.xcoeded  its  criterion  ( 2(l()0  iiii;/ 1 ) 
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4.  Point  Source  Inventory 

Montana's  wastewater  discharge  permit  program  began  in 
of  P.L.  92-500  O'.'ater  Pollution  Control  .Amendments  of  1972),  f 
water  discharge  permit  program  also  was  initiated.  In  19  ■ , ■ 

for  and  received  authority  from  EP.A  to  administer  this  J^bus  min  „ 

duplication  of  effort.  EPA  established  wastewaterdischarge  limitations  tor 
the  various  categories.  IVhere  these  limitations  tvill  not  allow  the  meeting 
of  water  quality  standards  (including  nondegradation  of  high  quality  waters 
by  new  discharges  or  existing  industries),  stricter  limitations  are  imposed. 


Major  municipal  and  industrial  dischargers  were  reviewed  for  their  present 
instream  effects  on  water  quality.  It  was  assumed  that  minor  discharges  are 
not  significantly  affecting  water  quality;  however,  there  may  be  exceptions  to 
this  assumption,  particularly  regarding  ammonia  from  minor  municipal  discharges 
A number  of  municipal  discharges  are  now  being  assessed  for  potential  ammonia 
toxicity  problems.  (See  Chapter  IV.  Section  F.,  Special  Water  Quality  Problems 
Ammonia. ) 


Problems  are  summarized  in  Tables  16  and  17.  A "problem"  is  defined  as 
a situation  where  one  or  more  water  quality  criterion  is  being  exceeded.  It 
does  not  necessarily  mean  that  water  quality  standards  are  being  violated. 
Where  receiving  waters  are  classified  E-F  (E)- -Silver  Bow  Creek,  Ashley  Creek, 
Prickly  Pear  Creek- -standards  are  not  being  violated,  however  in  other  cases 
they  are.  Only  problems  directly  associated  with  permitted  discharges  are 
considered;  other  problems  such  as  spills  and  contamination  of  subsurface 
aquifers,  are  not  addressed.  The  construction  grants  status  and  designated 
treatment  requirements  of  Montana's  major  municipal  dischargers  are  presented 
in  Table  18. 


The  updated  assessment  presented  in  Tables  16,  17  and  18  was  provided  by 
Mr.  Richard  Montgomery,  EPA  permits  and  enforcement  engineer  for  Montana. 

It  should  be  noted  that  only  those  problems  currently  known  to  Mr.  Montgomery 
are  indicated  in  the  tables  that  follow;  failure  to  identify  a problem  does 
not  necessarily  mean  that  one  does  not  exist. 
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Table  18.  Construction  grants  status  and  treatment  requirements  of  major  municipal 
dischargers  as  of  May  27,  1980. 


Citv 


Percent  Completion 
Status  (Construction) 


Boceman 

D 

Dillon 

FP 

Missoula 

FP 

Butte 

C 

98 

Hamilton 

FP 

Deer  Lodge 

FP 

Kalispell 

FP 

Columbia  Falls 

D 

Poison 

D 

Whitefish 

C 

60 

Billings 

C 

80 

Livingston 

D/C 

bond  sal' 

Laurel 

FP 

■ 

Great  Falls 

no 

Helena 

FP 

HaAvre 

FP 

Glasgow 

no 

Miles  City 

C 

25 

Treatment  Requirements 

Secondary  treatment  and  advanced 
waste  treatment 

Improvements  to  meet  secondary 
treatment 

Improve  sludge  handling;  possible 
chlorine  and  ammonia  removal 

Upgrade  secondary  treatment  and 
sludge  disposal 

Upgrade  to  secondary  treatment 

Upgrade  to  secondary  with  possible 
phosphorus  removal 

Sludge  disposal  and  advanced 
waste  treatment 

Replace  existing  treatment  plant 
and  improve  sludge  handling 
facilities 

Upgrade  to  secondar>"  treatment 

Upgrade  to  secondary  treatment 

Odor  removal 

Upgrade  to  secondary  treatment 

Upgrade  to  secondary  treatment 


New  sludge  treatment  and  disposal 
and  increase  reliability  of 
existing  facility 

Provide  dechlorination 


Upgrade  to  secondary  treatment 


109 


Citv 


Status 


Percent  Completion 
fConstruction) 


Treatment  Requirements 


Baker  active  project 

Glendive  no  active  project 

pp  Upgrade  to  secondary  treatment 

Hardin  C 60  Upgrade  to  secondary  treatment 

Conrad  no  active  project 

Cut  Bank  FP  Improve  treatment  and  replace 

old  equipment 

Lewistovvn  FP  Upgrade  to  secondary  treatment 

Wolf  Point  FP  Upgrade  to  secondary  treatment 

and  expand 


FP  = Facility  Plan  (Step  1) 
D = Design  (Step  2) 

C = Construction  (Step  3) 
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Tables  19  and  20  list  the  various  categories  of  major  and  minor  industrial 
wastewater  discharges  and  their  recent  status  with  regard  to  compliance  and 
enforcement.  Most  of  the  projects  shovsn  as  inactive  have  eliminated  their  dis- 
charges to  surface  waters  and  therefore  do  not  need  a wastewater  discharge  per- 
mit. 


Table  21  lists  the  status  of  the  municipal  discharges.  Montana's  five 
largest  cities  (Billings,  Great  Falls,  Butte,  Missoula  and  Helena)  all  have 
treatment  facilities  capable  of  meeting  effluent  limitations  except  for  chlorine 
residual  and  fecal  coliform  bacteria.  There  are  discharge  limitations  on 
chlorine  residual  because  of  its  toxic  effect  on  aquatic  life,  and  meeting 
these  limiations  generally  does  not  allow  the  municipality  to  meet  the  fecal 
coliform  limits.  Billiiigs  is  presently  experimenting  with  high  chlorination 
followed  by  dechlorination  with  sulfur  dioxide  which  appears  to  give  acceptable 
results. 

Many  of  the  communities  meeting  discharge  limitations  still  have  treatment 
facility  needs.  For  example,  Helena,  Kalispell  and  Missoula  all  need  improvements 
to  their  sludge  disposal  practices.  The  discharge  standards  for  sewage  lagoons 
were  relaxed  during  the  past  year  by  EPA  and,  hopefully,  this  will  allow  many  of 
the  smaller  communities  to  meet  effluent  limitations  with  a minimum  amount  of 
improvements . 


Table  19.  Status  of  major  industrial  wastewater  discharge  permittees 


as  of  September  1979. 


Category 

Total 

No. 

Active 

Inactive 

Substantially 
In  Compliance 

Not  In 
Compliance 

Smelters 

3 

3 

0 

1 

2 (see  note 

1 

below) 

Railroads 

1 

1 

0 

0 

1 (see  note 

2 

below) 

Plywood  Mills 

1 

1 

0 

1 

0 

Oil  Refineries 

4 

4 

0 

2 

2 (see  note 

3 

below) 

Slaughter  Plants 

1 

1 

0 

1 

0 

Sugar  Refineries 

2 

2 

0 

1 

1 (see  note 

4 

below) 

Paper  Mills 

1 

1 

0 

1 

0 (see  note 

5 

below) 

Generating  Plants 

2 

2 

0 

1 

1 (see  note 

6 

below) 

Totals  15  15  0 8 

1.  .Anaconda- Great  Falls  - Not  meeting  effluent  limitations.  Enforcement  action 

taken.  On  schedule  to  comply  by  1/1/80. 

Anaconda-Warm  Springs-  Not  meeting  all  permit  limits;  compliance  report 

being  prepared. 

2.  B..N. -Livingston  - Permit  limit  violations.  Envorcement  action  taken.  On 

schedule  to  comply  by  1/1/80. 

3.  Exxon  - Permit  limit  violations  and  oil  spill.  Enforcement  action  taken. 
Farmers  Union  - Permit  limit  violations.  Enforcement  action  taken. 

4.  G.W.  Sugar  - Permit  violations  and  dike  failure.  Enforcement  action  underway. 

5.  Hoemer  Waldorf  - Enforcement  action  underway  for  past  dike  break. 

6.  MDU-Sidney  - Enforcement  action  taken.  Presently  eliminating  discharge 

which  was  in  violation. 
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Table  20.  Status  o£  minor  industrial  wastewater  permittees  as  of 
September  1979 


Category 

lotal 

No. 

Active 

Inactive 

Substantially 
In  Compliance 

Fish  Farms 

19 

10 

9 

10 

0 

Irrigators 

19 

0 

19 

Feed  Lots 

156 

147 

9 

147 

Oil  Wells 

60 

7 

53 

7 

Mines 

25 

18 

7 

18 

Smelters 

2 

1 

1 

1 

Dairies 

1 

0 

0 

0 

Railroads 

11 

7 

4 

5 

Lumber  and 
Plywood  Mills 

2 

1 

1 

1 

Oil  Refineries 

3 

1 

2 

1 

Highway  Projects 

36 

19 

17 

19 

Sand  8 Gravel 

4 

1 

3 

1 

Slaughter  Plants 

1 

0 

1 

0 

Cement  Plants 

2 

2 

0 

2 

Chemical  Plants 

2 

1 

1 

1 

Generating  Plants 

1 

1 

0 

1 

Industrial  Sewage 
Treatment  Plants 

8 

8 

0 

8 

Miscellaneous 

17 

7 

10 

7 

Totals 

369 

231 

138 

229 

Not  In 
Compliance 


Considered  nonpoint 
sources  under  Federal 
legislation 
See  note  1 below 


See  note  2 below 


0 

0 

0 

0 See  note  3 below 

0 

0 

0 

0 


0 Mt.  Power  Dam  Plants 
0 


1.  Includes  98  smaller  feedlots  on  state  permit  program  but  not  included 
as  part  of  federal  permit  program. 

2.  Enforcement  action  against  BN,  Havre  taken.  Presently  meeting  compliance 
schedule.  Compliance  order  to  be  issued  to  BN  Whitefish  for  recent 
permit  violations. 

3.  Enforcement  action  against  Empire  Sand  and  Gravel  Co.  underway  for  past 
violations.  Company  has  not  constructed  any  discharge  system. 
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Table  21.  Status  of  municipal  and  federal  wastewater  discharges  as 
of  September  1979. 


Not  in  Compliance 

Substantially  With  Secondary 


In  Compl 

iance 

Treatment 

Standards 

Sewage  Treatment  Facilities 

Maj  or 

Minor 

Maj  or 

Minor 

Municipal  § State 

9 

71 

16** 

54 

Federal  § Indian 

- 

30 

1 

4 

Totals 

9 

101* 

17 

58 

Water  Treatment  Facilities 

Municipal 

- 

9 

- 

4 

Federal  § Indian 

- 

1 

- 

0 

Totals 

10* 

4 

*.\bout  1/2  of  these  have  no  surface  water  discharges. 

**Enforcement  Action  against  Bozeman  by  EPA  in  Federal  District  Court. 
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5.  Nonpoint  Source  Inventory 
a.  Statewide  208  area 

The  following  discussion  attempts  to  summarize  nonpoint  source  problems 
in  drainage  basins  covered  under  the  Statewide  208  plan.  These  problems  were 
identified  primarily  through  the  use  of  questionnaires  to  Conservation  Districts, 
on-site  inspections  and  surveys,  and  discussions  with  responsible  state  and 
federal  agencies  who  contributed  to  the  'Statewide  208  water  quality  assessment. 

It  should  be  pointed  out  that  most  of  this  information  is  currently 
available  in  the  November,  1978  Statewide  208  document  entitled  Montana  State - 
\-ade  208  Surface  and  Ground-water  Quality  Assessment  and  Management  Mtematives. 
.Although  the  information  presented  in  this  305  (b)  report  is  fairly  general 
and  often  lacks  the  detail  necessary  to  relate  land  management  activities  to 
water  quality  problems,  more  specific  information  may  be  found  for  certain 
nonpoint  source  problem  catagories  (forestry,  mining)  in  numerous  Statewide 
208  reports  (see  Section  VII).  In  addition,  this  deficiency  is  presently 
being  addressed  through  a process  of  updating  the  original  Conservation 
District  assessments  to  include  more  site-specific  problem  identification. 

The  initial  results  of  these  updates  will  be  available  by  June,  1980  and  they 
will  form  a specific  list  of  identified  problem  areas  toward  which  future 
208  funding  will  be  directed. 

The  nonpoint  source  problems  identified  in  the  following  section  include 
the  catagories  of  agriculture, _ forestry,  and  mining.  Streambank  erosion 
due  to  various  man-related  activities  is  also  identified  by  major  basin. 

These  major  basins  in  the  Statewide  208  planning  area  are  shoivn  in  figure  13. 

.Agriculture 


Agricultural  land  use  and  associated  practices  are  considered  to  be  the 
most  significant  sources  of  nonpoint  pollution  in  Montana.  Of  the  nonpoint 
source  pollutmts  associated  with  agriculture  (which  include  sediment,  salts, 
pesticides  and  nutrients) , sediment  is  considered  the  most  critical  problem. 
.Although  somewhat  cursory,  this  prioritization  is  based  on  the  following  facts: 

• dominant  problem  on  57  percent  of  Montana's 

agriculture  xand  (Conservation  Needs  Inventory  1970) . 

(2)  Channel  erosion  is  the  major  source  of  sediments  "Man-caused" 

bank  erosion  comprises  68  percent  of  the  assessed  total  tif  • 

one-third  is  the  result  of  agricultural  activities  ^ erosion, 

tillage  (MACD  Ag-NPS  Inventory,  1978).  ’ mostly  grazing  and 

(3)  .Agriculture  accounts  for  82  nerrent  n-F  i j 
and  by  mere  size  it  contributes  most  of  the  oeoloSl 

source  pollutants.  &eoiogic  and  man-caused  nonpoint 

fishevL  P«ks  stream  inventories  of 

most  significant  factor  limiting  fisheries  ITioS  sSe™"‘“'°"  “ 
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Figure  13  Basin  delineations  used  in  Conservation  District  inventory. 


then  distributed  to  each  district  in  the  Statewide  208  study  area  for  comple- 
tion. The  information  was  compiled  and  mapped  by  subdrainage  basin  as  delin- 
eated by  the  U.S.G.S,  Hydrologic  Unit  Map,  1974.  Figure  13  identifies  basins 
in  the  study  area;  Figure  14  (map  pocket)  is  a depiction  of  the  Districts 


The  Statewide  208  study  area  covers  60,880,091  acres.  Table  22  shoxvs  the 
acreage  totals  for  each  major  drainage  basin.  The  Conservation  Districts 
estimated  about  72  percent  of  the  project  area,  43,797,138  acres,  is  being 
used  for  agricultural  purposes.  Rangeland  and  pasture  make  up  about  71  percent 
of  the  agriculture  land;  the  remainder  is  classed  as  dry  or  irrigated  crop- 
land. 

Viewed  geographically,  a majority  (about  82  percent)  of  the  agricultural 
land  is  in  the  Great  Plains  area  east  of  the  Continental  Divide.  Data  from 
the  District  survey  also  indicate  only  about  14  percent  of  land  west  of  the 
Continental  Divide  (Kootenai  and  Clark  Fork  Basins)  is  used  for  agricultural 
purposes  while  85  percent  of  the  plains  area  (remaining  basins)  is  devoted 
to  agricultural  use. 

Sediment-water  erosion- -Tables  23-25  show  acreages  for  each  major  agricul- 
tural land  use  and  the  degree  of  soil  erosion  in  each  basin  as  reported  by 
the  Conservation  Districts.  The  majority  of  soil  erosion  by  water  occurs  on 
dry  cropland.  Thirty- four  percent  of  the  dry  cropland  in  the  Statewide  208 
study  area  (3,667,225  acres)  is  experiencing  some  degree  of  water  erosion. 

About  16  percent  (4,870,591  acres)  of  rangeland  has  some  degree  of  soil  loss 
by  water.  Only  8 percent  (144,403  acres)  of  the  irrigated  acres  are  experiencing 
water  erosion. 


Depending  on  the  way  in  which  the  Conservation  District  data  are  compiled, 
apparent  impacts  of  agriculture-related  soil  erosion  on  water  quality  are 
significantly  changed.  For  example,  the  fact  that  the  Districts  estimate 
soil  is  being  removed  by  water  from  8,682,219  acres  in  the  Statewide  208 
study  area  is,  in  itself,  dramatic;  however,  that  figure  cannot  be  used  alone 
to  describe  water  quality  impacts  due  to  water  erosion.  That  acreage  repre- 
sents only  about  15  percent  of  the  study  area  and  onlv  ahnnt  TVin(=i  n-F 


data. 


due  to  water  erosion  in  the  Statewide  208  study  area  is  significant 


uistricts ' data  on 
erosion  was  considered 
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TABLE  22 


DRAINAGE  BASIN  ACREAGES 

CONSERVATION  DISTRICT  INVENTORY  FOR  THE  STATEWIDE  208  AREA 


BASIN 

USGS  NUMBER 

TOTAL  ACRES 

Kootenai 

170101 

2,299,400 

Clark  Fork 

170102 

8,724,249 

Jefferson 

100200 

6,052,264 

Madi son 

100200 

250,364 

Upper  Yel lowstone 

100700 

1 ,607,588 

Upper  Missouri 

100301 

6,595  ,1  10 

Marias 

100302 

4,617,580 

Middle  Missouri 

100401 

8,585,710 

Mussel shel 1 

100402 

5 , 664,680 

Milk 

100500 

8,347,020 

Lower  Missouri 

100600 

4,621 ,956 

Lower  Yellowstone 

101000 

3,204,770 

Lower  Tongue 

100902 

67,200 

Beaver 

101102 

242,200 

60,880,091 

117 


TABLE  23 


WATER  EROSION  ON  DRY  CROPLAND 
IN  THE  STATEWIDE  208  STUDY  AREA 


BASIN 

ACRES  IN  DRY  CROPLAND 
& % OF  BASIN  TOTAL 

ACRES  WITH  SLIGHT-SEYERE  ERO 
SION  & % BASIN  LAND  USE  TOTAL 

Kootenai 

6,820  {!%) 

20  {<^%) 

Clark  Fork 

79,827  (1%) 

19,220  (24%) 

Jefferson 

77,832  (1%) 

13,185  (17%) 

Madi son 

2,500  {^%) 

50  (<1%) 

Upper  Yellowstone 

79,000  (5%) 

27,513  (35%) 

Upper  Missouri 

930,356  (14%) 

254,303  (27%) 

Marias 

2,431,563  (53%) 

979,905  (40%) 

Middle  Missouri 

1 ,605,173  (19%) 

740,138  (46%) 

Mussel  shel  1 

279,912  (5?0 

67,562  (24%) 

Milk 

2,417,438  (29%) 

526,937  (22%) 

Lower  Missouri 

2,107,740  (46%) 

832,592  (40%) 

Lower  Yellowstone 

708,462  (22%) 

85,117  (12%) 

Lower  Tongue 

5,362  (8%) 

590  (11%) 

Beaver 

149,330  (62%1 
10,881 ,315  (18%) 

120.093  (80%'l 
3,667,225  (34%) 
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TABLE  24 


WATER  EROSION  ON  RANGELAND/ PASTURE  IN  THE 
STATEWIDE  208  STUDY  AREA 


ACRES  IN  RANGELAND/PASTURE  ACRES  WITH  SLIGHT-SEVERE  EROSION 
a % OF  BASIN  TOTAL  & % OF  BASIN  LAND  USE  TOTAL 


Kootenai 

36,105 

(71%) 

0 

Clark  Fork 

1 ,160,092 

(14%) 

185,966 

(16%) 

Jefferson 

3,573,303 

(69%) 

1 ,069,670 

(30%) 

Madi son 

147,561 

(59%) 

120 

(1%) 

Upper  Yellowstone 

662,243 

(41%) 

62,130 

(9%) 

Upper  Missouri 

3,375,191 

(51%) 

531 ,341 

(16%) 

Marias 

1 ,539,719 

(33%) 

456,702 

(30%) 

Middle  Missouri 

5,906,085 

(69%) 

1 ,101  ,868 

(16%) 

Mussel shel 1 

4,558,454 

(80%) 

775,547 

(17%) 

Milk 

5,394,178 

(65%) 

259,683 

(5%) 

Lower  Missouri 

2,343,350 

(51%) 

257,284 

(11%) 

Lower  Yellowstone 

2,248,722 

(70%) 

152,719 

(7%) 

Lower  Tongue 

60,415 

(90%) 

604 

(1%) 

Beaver 

81 ,788 

(34%) 

16,957 

(21%) 

31 ,087,206 

(51%) 

4,870,591 

TW 
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TABLE  25 


WATER  EROSION  ON  IRRIGATED  CROPLAND  IN  THE 
STATEWIDE  208  STUDY  AREA 


ACRES  IN  IRRIGATED  CROPLAND  ACRES  WITH  SLIGHT-SEVERE  EROSION 
& % OF  BASIN  TOTAL  & % OF  BASIN  LAND  USE  TOTAL 


Kootenai 

4,570  (<1%) 

40  (<1%) 

Clark  Fork 

209,369  (3%) 

28,249  (14%) 

Jefferson 

657,519  (11%) 

9,691  (<2%) 

Madison 

4,400  (1%) 

22  (<1%) 

Upper  Yel 1 owstone 

61,622  (4%) 

4,580  (7%) 

Upper  Missouri 

322,724  (5%) 

42,410  (13%) 

Marias 

192,789  (4%) 

27,492  (14%) 

Middle  Missouri 

56,075  (<1%) 

13,151  (23%) 

Mussel  shell 

110,850  (2%) 

6,344  (6%) 

Milk 

114,702  (1%) 

5,007  (4%) 

Lower  Missouri 

30,940  (<1%) 

1,303  (4%) 

Lower  Yel lowstone 

62,462  (2%) 

6,099  (10%) 

Lower  Tongue 

295  (<^1%) 

15  (5%) 

Beaver 

300  (<1%1 

1,82C6T7  (3%) 

1^403  (8%) 
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STREAMBANK  EROSION  IN  THE  STATEWIDE  208  STUDY  AREA 
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1092(32%)  316(9%)  397(12%)  392(12%)  947(28%)  161(5%)  27(<1%)  661^ 


to  be  natural.  0£  the  man-related  activities  considered  to  cause  stre^^ 

erosion,  grazing  affected  the  most  miles.  Most  o rlnfp  tn  ranch 

streams  are  e.xpected  to  occur  in  smaller  pastures  °oa  e concentrated 

headquarters  and  subjected  to  year- around  use  or  are  those  used  for  conce  t ted 

winter  feeding. 

The  179  miles  of  stream  modification  in  the  Nfusselshell  Basin  are  the 
result  of  past  railroad  grade  construction.  Flow  fluctuation _ as  the  result 
of  operations  of  the  Fort  Peck  Reservoir  account  for  the  95  miles  of  erosion 
in  the  Lower  Missouri  Basin.  Excluding  natural  erosion,  the  iliddle  Missouri 
and  Musselshell  Basins  had  the  greatest  number  of  miles  of  eroded  stream- 
banks.  The  major  land  use  in  both  basins  is  rangeland/pasture. 


According  to  the  Conservation  District  survey,  grazing  and  tillage 
accounted  for  1108  of  the  total  miles  affected  by  streambank  erosion  in  the 
study  area;  that  figure  represents  about  seven  percent  of  the  state's  total 
stream  miles.  This  information  must  be  considered  to  be  fairly  cursory  as^ 
the  Districts  only  reported  the  most  obvious  and  critical  problems.  Additional 
District  assessments  will  more  accurately  quantify  the  extent  of  stream- 
bank  erosion. 


Sediment -ivind  erosion- -Table  27  shows  basin  summaries  for  the  degree  of 
wind  erosion.  A total  of  1,994,351  acres  in  the  Statewide  208  area  are 
affected  by  accelerated  wind  erosion.  Of  the  total  acreage  affected,  dry 
cropland  accounted  for  92  percent;  but,  those  acres  represent  only  17  percent 
of  the  total  dry  cropland  acreage  in  the  Statewide  208  area.  Of  the  range- 
land/pasture acreages  affected  by  wind  erosion,  the  Middle  Missouri  River 
Basin  had  the  greatest  number.  Other  basins,  such  as  the  Musselshell  and 
Milk,  have  nearly  as  much  acreage  in  rangeland  and  pasture  but  were  reported 
to  have  relatively  little  wind  erosion. 

Cropland  wind  erosion  is  an  age-old  problem;  however,  its  significance 
as  a source  of  water  pollution  is  debatable.  Obviously,  soil  that  is  being 
moved  by  wind  action  is  ultimately  deposited  either  on  land  or  in  water,  but 
District  data  do  not  quantify  actual  water  quality  impacts . At  any  rate , the 
potential  for  aeolian  deposition  of  sediment  into  water  systems  in  the 
Statewide  208  area  exists  when  approximately  two  million  acres  are  losing 
topsoil. 


Nutrients- -j^iother  agriculture -related  water  quality  problem  is  nutrient 
runoff  from  confined  feeding  operations.  The  Conservation  District  survey 
was  restricted  to  facilities  used  for  extended  periods  of  time  and  from  which 
surface  nmoff  entered  a stream.  This  definition  excludes  winter  feeding 
operations.  Table  28  lists  the  basin  figures.  Although  these  facilities^ 
represent  a potential  threat  to  surface  water  quality  in  the  area,  the  degree 
of  impact  IS  mknown  and  needs  quantification.  In  addition,  winter  feeding 
areas  should  be _ included  in  an  inventory  of  animal  waste  pollution  sources. 

In  some  areas  winter  feeding  in  drainages  is  common  and  is  polluting  streams. 

Land  conversion- -Even  though  agriculture-related  pollution  needs  more 
analysis  to  better  quantify  its  extent,  the  fact  is  obvious  tSt  It  doe^ 
represent  a significant  potential  water  quality  nrohlem  ! 

208  area.  Consequently,  agrtcul^te  trends.  ^rtlcuS?.®c“on 
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TABLE  27 


wiNB  EROSiO’j  cc:;tributt;^g  to  sediment  pollution  in  the 

STATEWIDE  203  STUDY  AREA 


Acres  of  Wind  Erosion  & % of  Basin  Total 
Basin  Rangeland/Pasture  Cropland  Other 


Kootenai 

0 

0 

3,000  (78%) 

Clark  Fork 

2,969  (<1%) 

1,658  (<1%) 

6,224  (<1%) 

Jefferson 

8,300  (<1%) 

20,970  (3%) 

2,215  (2%) 

Madi son 

0 

250  (4%) 

20  (59%) 

Upper  Yellowstone 

0 

1 ,200  (1%) 

0 

Upper  Missouri 

9,190  (<1%) 

96,436  (10%) 

1,770  (1%) 

Marias 

8,462  (<1%) 

610,429  (25%) 

.36,312  (28%) 

Middle  Missouri 

59,750  (1%) 

157,723  (10%) 

225  (<1%) 

Mussel shel 1 

1,796  (<1%) 

35,978  (13%) 

1,600  (2%) 

Milk 

5,877  (0%) 

214,203  (9%) 

200  (<1%) 

Lower  Missouri 

20,020  (<1%) 

644,633  (31%) 

365  (<1%) 

Lower  Yellowstone 

20  (<1%) 

40,021  (6%) 

35  «1%) 

Lower  Tongue 

0 

0 

0 

Beaver 

0 

0 

0 

116,384  (.2%) 

1,826,001  (3%) 

51,966  (.1%) 
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TABLE  28 


AjNIMAL 

CONFINEMENT  FACILITIES 

WHICH  CONTRIBUTE 

SURFACE  RUNOFF 

TO  RECEIVING  STREAMS  IN 

THE  STATEWIDE  208 

AREA 

Basin 

Less  than 

300  to  1,000 

1 ,000  or  more 

300  animals 

animal s 

animals 

Kootenai 

0 

0 

0 

Clark  Fork 

63 

0 

0 

Jefferson 

16 

4 

1 

Madison 

0 

0 

0 

Upper  Yellowstone 

1 

1 

0 

Upper  Missouri 

9 

1 

0 

Marias 

6 

3 

1 

Middle  Missouri 

5 

0 

1 

Mussel shel 1 

5 

8 

1 

Milk 

19 

4 

3 

Lower  Missouri 

2 

4 

0 

Lower  Yellowstone 

9 

11 

5 

Lower  Tongue 

0 

0 

0 

Beaver 

0 

135 

0 

36 

0 

12 
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of  marginal  rangeland  to  cropland,  is  of  interest  because  these  lands  are 
generally  most  susceptible  to  erosion. 

The  Districts  were  asked  to  estimate  acres  of  rangeland  converted  to 
cropland  since  1972,  (Table  29).  They  were  also  asked  to  indicate  how  much 
of  the  land  was  being  converted  by  use  of  Best  Management  Practices , how  much 
of  the  converted  land  was  Class  IV-VI  (land  requiring  specific  limitations 
if  it  is  to  be  used  successfully  for  cropland) , how  much  of  the  new  cropland 
was  being  irrigated,  and  the  source  of  the  irrigation  water.  Most  of  the 
conversion  is  occurring  in  those  basins  where  cropping  is  already  extensive, 
i.e..  Middle  and  Lower  Missouri,  Marias,  and  Milk  Basins. 

The  plow-under  of  grassland  is  of  concern  to  water  quality  management 
in  the  Statewide  208  area  for  several  reasons.  First,  about  half  of  the 
converted  land  is  characterized  as  Class  IV-VI.  Class  IV  lands  "have  very 
severe  limitations  that  restrict  the  choice  of  plants  and  require  very 
careful  management  or  both."  Class  V lands  "have  limitations  that  restrict 
normal  tillage,  and  the  choice  of  plants  that  can  be  grown.  Lands  are 
nearly  level  but  wet,  and  may  be  frequently  subject  to  flooding  or  ponding." 
Class  VI  lands  "have  continuing  limitations  that  cannot  be  corrected,  such  as 
(1)  steep  slopes  that  have  high  erosion  hazard,  (2)  shallow  rooting  zone, 

(3)  stoniness,  (4)  excessive  wetness  overflow,  (5)  low  moisture  storage  capacity, 
(6)  high  salinity  or  alkalinity — " (Conservation  Needs  Inventory,  1970). 

Thus,  these  lands  have  an  inherent  ability  to  produce  sedunent- laden  and/or 
saline  runoff  unless  they  are  carefully  managed.  And,  as  the  districts  in- 
dicated, over  half  of  the  conversions  are  not  using  BMP's.  In  addition,  when 
new  cropland  is  plowed  under,  it  is  often  in  large  blocks  rather  than  strips, 
thus  increasing  the  potential  for  wind  erosion.  And,  irrigation  of  sub- 
marginal land  facilitates  leaching  of  salts  to  ground  and  surface  waters. 

^Vheat  prices  have  stimulated  conversion  in  eastern  Montana.  SCS  estimated 
250,000  acres  were  converted  between  1967  and  1973.  Montana  Crop  and  Live- 
stock Reporting  Service  has  collected  data  on  the  breakup  in  the  past  four  years. 
Slightly  more  than  one  million  acres  have  been  converted  in  the  state  since 
July  1,  1974.  The  conversion  peaked  at  325,000  acres  in  1975,  and  has  been 
decreasing  slightly.  Continued  conversion  of  acreage  to  marginal  cropland 
underscores  the  need  for  creating  an  awareness  of  environmental  capabilities 
and  constraints  if  future  water  quality  degradation  is  to  be  avoided. 

Silviculture 


About  one  quarter  (23  million  acres)  of  Montana  is  forested.  Of  the 
forested  area,  an  estimated  14  million  acres  are  considered  to  be  commercial 
forest  and  as  such,  have  the  potential  to  contribute  nonpoint  source  pollution 
during  some  forest  practice  activity.  Ownership  of  these  commercial  forest 
lands  is  shown  in  Table  30. 

State,  private,  and  BLM  lands- -A  total  of  183  known,  suspected,  or 
anticipated  water  quality  problem  areas  related  to  silviculture  activities 
were  identified  in  the  Statewide  208  area.  Due  to  the  nature  of  nonpoint 
source  pollution  and  lack  of  adequate  stream  monitoring  systems,  many  reported 
problems  were  difficult  or  impossible  to  document.  In  many  cases,  sil- 
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SUMMARY  OF  LAND  USE  CHANGE  FROM  RANGELAND 
TO  CROPLAND  IN  THE  STATEWIDE  208  STUDY  AREA  SINCE  1972 
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TABLE  30 


OWNERSHIP  OF  COMMERCIAL  FOREST  LAND  IN  MONTANA 


Landowner 

Acres 

% of  Total 

U.  S.  Forest  Service 

7,944,700 

56.35 

BLM 

315,000 

2.23 

Misc.  federal 

53,000 

0.38 

Indian 

620,000 

4.4 

State 

421 ,000 

2.99 

Ci ty/ County 

4,700 

0.03 

Private 

Industrial 

1 ,590,000 

11.28 

Individual 

3,150,000 

22.34 

TOTAL  14,098,400 
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viculture  activities  were  one  of  several  concurrent  land  uses  in  a particular 
watershed  making  it  difficult  to  specifically  quantify  the  effects  of  the 
timber-use  activity.  A major  general  problem  is  that  of  checkerboard 
ownership.  In  many  basins,  independent  and  simultaneous  forest  activities 
of  several  owners  cause  more  disturbance  than  if  those  activities  had  been 
coordinated.  Identified  problem  areas  are  sho\\n  in  figure  15. 

Those  watersheds  currently  the  most  severely  degraded  as  the  result  of 
forest  activities  include:  Fisher  River,  Shields  River,  Fish  Creek  (tributary 
to  Clark  Fork  River),  Thompson  River,  Tobacco  River,  and  the  Smith  River. 

Four  major  drainage  basins  were  found  to  have  significant  silviculture 
nonpoint  source  problems  and  are  discussed  below.  In  most  cases,  particularly 
in  areas  of  checkerboard  ownership,  it  was  not  possible  to  determine  which 
forest  ownership  was  responsible  for  the  degradation. 

1)  Kootenai  River  Basin- -This  basin  lies  in  the  northwest  comer  of 
Montana.  Approximately  2.3  million  acres  of  the  Kootenai  Basin's  2.4  million 
acres  are  forested.  About  53  percent  of  the  forest  is  of  commercial  value. 

The  USFS  is  the  largest  single  landowner.  Slope  and  soil  conditions  are 

the  primary  limiting  factors  in  the  basin.  Glacial  till  and  glaciofluvial 
and  glaciolacustrine  deposits  occur  in  narrow  valleys  and  steep  slopes. 

Timber  production  is  extensive  on  these  soils  which  present  a severe  erosion 
hazard  when  mismanaged. 

2)  Clark  Fork  River  Basin- -The  Clark  Fork  River  is  a tributary  of  the 
Columbia  River  and  receives  water  from  most  of  Montana  west  of  the  Continental 
Divide.  In  the  upper  portion  of  the  basin  much  of  the  timberland  is  administered 
by  the  USFS.  On  non-USFS  lands,  agriculture,  mining,  and  urbanization  add 

to  silviculture  nonpoint  source  problems.  The  middle  portion  of  the  Clark 
Fork  River  Basin,  from  the  mouth  of  the  Blackfoot  River  to  the  Flathead  River 
confluence,  receives  water  from  large  forested  areas.  Again,  the  USFS  is 
the  major  landowner.  The  lower  portion  of  the  Clark  Fork  River  Basin  begins 
at  the  mouth  of  the  Flathead  River  and  extends  to  the  Idaho  state  line.  USFS 
ownership  dominates  the  basin  except  in  the  Thompson  River  drainage. 

3)  Missouri  River  Basin- -Timber  harvesting  trends  have  been  gradually 
changing  in  the  upper  Missouri  River  Basin.  Initially,  most  harvesting 
occurred  on  USFS  lands;  however,  private  timber  resources  are  currently 
supplying  75  percent  of  the  production.  Though  USFS  ownership  dominates  the 
middle  Missouri  River  Basin,  Burlington  Northern,  Champion,  and  several 
large  ranch  companies  own  significant  portions.  Some  water  quality  impacts 
are  minimized  due  to  dry  climatic  conditions  in  the  basin.  On  the  other 
hand,  others  are  aggravated  due  to  slow  regeneration  rates  on  some  sites. 
Commercial  timber  resources  of  the  lower  Missouri  River  Basin  are  primarily 
limited  to  the  Musselshell  and  Judith  River  basins  headwater  areas. 

4)  Yellowstone  River  Basin- -The  upper  Yellowstone  River  Basin  lies 
in  southcentral  Montana  and  is  the  only  segment  of  the  basin  within  the 
Statewide  208  area.  Most  forested  land  is  owned  either  by  USFS  or  Burlington 
Northern  along  with  significant  small  private  holdings.  There  are  also 
scattered  BUM  and  state  ownerships.  Much  of  the  private  land  was  harvested 
ten  years  ago  but  some  merchantable  timber  still  remains  in  most  drainages. 


128 


STATE  OF  MON 


129 


Figure  15  Silviculture-related  water  quality  problem  sites  on  non- 

USFS  land  in  the  Statewide  208  Area  {Rasmussen, et  al..l97S). 


Several  drainages  have  experienced  extensive  clear  and  selective  cutting. 

U.S.  Forest  Service  Lands --National  Forest  boundaries  in  Montana 
encompass  nearly  20,000,000  acres.  The  USFS  has  developed  a sensitivity 
rating  for  each  watershed  within  these  National  Forests.  The  ratings 
express  susceptibility  to  erosion  as  a result  of  land  use  activities. 

1)  High  sensitivity  recognizes  a high  (80  percent)  probability  of 
accelerating  erosion  and  of  polluting  the  area's  waters  when  following 
routine,  normal  management  practices.  Prevention  of  erosion  in  these 
areas  will  require  extraordinary  measures.  In  some  situations,  prevention 
may  not  be  feasible  under  existing  technology  and  knowledge. 

2)  Moderate  sensitivity  is  the  most  commonly  occurring  sensitivity 
class.  Accelerating  erosion  due  to  oversight  or  carelessness  in  carrying 
out  routine  management  practices  can  occur,  but  adequate  quality  control 
should  overcome  most  problems . 

3)  Low  sensitivity  lands  present  few  constraints  to  management,  or 
there  is  little  probability  (20  percent)  of  accelerating  erosion  when 
follo\'dng  routine  management  practices. 

The  sensitivity  classification  is  intended  to  alert  land  use  planners 
to  possible  erosion  problem  areas  prior  to  project  initiation.  Finalized  maps 
depicting  the  sensitivity  classes  are  presently  available. 

The  USFS  has  also  identified  water  quality  problem  areas  in  Montana 
forests.  Maps  have  been  developed  to  depict  these  problem  areas  which  are 
summarized  by  activity,  severity,  and  feasibility  for  correction  in  Table  31. 
Table  31  also  essentially  summarizes  management  priorities  on  National  Forest 
lands  in  Montana;  roads,  by  virtue  of  impact  severity  and  high  feasibility 
for  correction  are  the  major  management  priority.  As  mentioned  previously 
in  the  monitoring  section,  the  USFS  is  preparing  additional  information  on 
208  assessment  and  implementation  activities  as  required  in  the  Water 
Quality  Bureau/Forest  Service  Agreement. 


The  Statewide  208  assessment  of  mining- related  water  quality  problems 
resulted  in  site  specific  identification  of  133  problem  areas.  Although  no 
more  than  25  percent  of  the  cited  problems  have  supporting  field  data,  some 
degree  of  water  pollution  could  be  documented  at  all  sites.  Mining- related 
water  quality  problems  have  occurred  in  nearly  every  major  drainage  basin 
in  central  and  western  Montana  (Figure  16) . The  133  problems  can  be  grouped 
into  five  main  categories: 


Mining 


Problem  Type 


Percentage 


mine  drainage 

tailings  and  waste  dump  erosion 
placer  workings 
sand  and  gravel  mining 
roads  and  ground  disturbance 


17 

34 

35 
12 

2 
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AN  EVALUATION  OF  POLLUTION  IMPACTS  ON  MONTANA'S  NATIONAL  FORESTS 
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Figure  16  Mining-related  water  quality  problem  sites  in  the 
Statewide  208  Area  (Schmidt,  et  al.,  1978). 


Of  these  135  problems,  18  problems  were  identified  as  the  most  serious 
based  on  extent  and  severity  of  water  quality  impacts,  length  of  affected 
streams,  and  extent  of  the  mining  area  (Table  52).  Of  these  major  problems, 
53  percent  are  caused  principally  by  erosion  of  tailings  and  waste  dumps, 

55  percent  are  drainage  related,  and  18  percent  at'e  related  to  old  placer 
workings . 


Three  major  drainages  in  the  Statewide  208  study  area  are  experiencing 
the  most  significant  levels  of  mining  development.  The  upper  Clark  Fork 
River  Basin  has  the  most  hard  rock  operating  permits  (7)  in  the  state  and 
the  most  identified  mining-related  problems,  excluding  placer  mining. 

The  basin  contains  the  .Anaconda  Company's  operations,  the  Black  Pine  Mine, 
and  four  limestone  or  silica  mines.  There  are  141  small  miner  operations  in 
Deer  Lodge,  Granite,  Powell,  and  Silver  Bow  counties.  Exploration  activity 
in  the  basin  is  significant  in  both  the  Flint  Creek  Range  and  the  Boulder 
Batholith  area.  Phosphate  reserves  are  extensive  around  the  Flint  Creek 
Range  and  north  of  Garrison.  Applications  for  oil  and  gas  leasing  have 
been  received  for  most  of  the  Flint  Creek  range. 

The  Beaverhead  River  drainage  basin  has  five  operating  permits,  all 
related  to  talc  mining  in  the  Ruby  Range.  Mineralization  is  high  as  is  the 
potential  for  future  development  in  the  basin.  Natural  gas  reserves  are 
accessible  in  the  Centennial  Valley.  Two  drainages  are  affected  by  placer 
mining . 

The  Missouri  River  drainage,  Holter  Lake  to  Three  Forks,  has  a number 
of  quarry  operations  and  several  hard  rock  and  placer  mining  related  problems. 
Exploration  for  uranium,  molybdenum,  and  silver  is  currently  underway  in 
the  basin. 
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b.  Flathead  Drainage  208  Program 

^tost  of  the  rater  quality  data  collected  in  the  basin  can  be  grouped  into 
t\\fO  categories:  1)  that  collected  on  larger  streams  and  lakes,  intended  to 

delineate  areav.lde  trends  and  provide  an  overview  evaluation  and  2)  that 
collected  on  smaller  streams  usually  with  the  intent  of  reducing  the  variables 
involved  and  delineating  cause-effect  relaticr^hips  betiveen  management  and  water 
quality  impact.  There  is,  in  addition,  a growing  body  of  data  applicable  to 
the  geomorphic  condition  of  stream  channels,  which  seems  to  correlate  well  wnth 
rates  of  sediment  production,  thereby  providing  an  indirect  and  relative  indicator 
of  water  quality. 

Areawide  Studies 


One  study  which  evaluated  water  quality  of  the  large  subdrainages  was 
the  'Tv^ater  Quality  Inventory  and  Management  Plan”,  prepared  by  the  V/ater 
Quality  Bureau  of  the  State  Department  of  Health  and  Environmental  Sciences. 
After  discussing  data  on  several  major  streams  and  lakes,  the  report  concluded 
that  rater  quality  in  the  Flathead  Drainage  is  generally  good  and  should  meet 
applicable  standards.  In  it  the  mainstem  and  North  Fork  of  the  Flathead  River 
were  described  as  "low  in  organic  content  and  mildly  alkaline”.  It  noted, 
however,  that  algal  growths  are  approaching  nuisance  conditions  in  parts  of 
Flathead  Lake,  and  that  these  growllis  are  resulting  from  discharges  of  phosphate 
in  the  Flathead  Drainage.  Most  of  these  phosphates  result  from  nonpoint 
sources  of  pollution,  with  silvicultural,  agricultural  and  urban  growth 
believed  to  be  contributing  . Phosphates  were  represented  at  increased  levels 
in  the  South  and  North  Forks  of  the  Flathead  River,  where  considerable  amounts 
of  roading  and  logging  have  recently  occurred. 

In  1972,  pertinent  to  the  Wild  Rivers  Study  of  the  Flathead  National 
Forest,  Robert  Delk,  the  Forest  Hydrologist,  submitted  a report  titled 
'Tfydrology  of  the  North,  Middle  and  South  Forks  of  the  Flathead  River”. 

WMle  attending  predominantly  to  a summary  of  rater  quality"  data,  his  report 
noted  the  following: 

Cl)  Water  quality  in  the  subject  streams  was  generally  good. 

(2)  The  geology  of  the  basin  plus  high  spring  peak  flowa  result 
in  a high  rate  of  natural  sediment  production. 

(3)  Roading  and  timber  harvesting  contribute  additional  sediment. 
Small  W'atershed  Studies 


Other  studies  have  been  concerned  with  small  watersheds.  Among  them 
was  a study  of  the  rater  quality  of  the  Logan  Creek  drainage,  approximately 
15  miles  west-northw'est  of  Kalispell,  undertaken  during  1975  by  the  Department 
of  Health  and  Environmental  Sciences  on  behalf  of  the  Flathead  National  Forest. 
Surface  rater  draining  frcm  portions  of  the  watershed  receiving  different  ty'pes 
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and  intensities  of  use,  were  monitored  for  a variety  of  parameters.  Though 
concluding  that  water  quality  in  the  drainage  was  ''excellent'',  the  document 
also  noted  the  following: 

(1)  "Areas  \vhere  considerable  logging  is  taking  place  close  to 
streams  reflect  an  increase  in  suspended  sediment  loading". 

(2)  "These  effects  are  mitigated  by  green  belts  of  untouched  timber 
between  the  logging  operation  and  the  stream". 

(3)  "...Water  quality  improves  to  essentially  natural  conditions 
three  or  four  years  following  activity". 

Another  study  entitled  "Water  Taiiperature  Surveillance,  Glacier  View 
District,  Flathead  National  Forest"  by  Dale  Thacker,  1971,  measured  water 
temperatures  above  and  below  logging  operations.  The  results  indicated 
that  abnormally  high  stream  tenperature  fluctuations  are  caused  by  the 
removal  of  streamside  vegetation  attendant  to  logging. 

Funded  through  the  208,  a study  describing  "Chemical  Analysis  and  the 
Water  Quality  Benchmark  System,  Flathead  Drainage  208",  completed  in  1977, 
provides  the  most  detailed  and  process -oriented  study  of  small  watershed 
quality  yet  assembled  in  the  Flathead  Drainage.  During  the  year  of  the 
study's  duration,  monthly  saa^ling  and  field  evaluation  of  19  stations  on 
small  watersheds  was  accomplished  by  the  State  Forest  Hydrologist  and  Weber 
and  Associates.  Chonical  analyses  and  final  report  preparation  were 
accomplished  through  the  U.  S.  Forest  Service's  Experiment  Station  at  kJoscow, 
Idaho,  which,  in  turn,  intends  to  use  the  data  for  regional  water  quality 
modeling.  Sample  stations  were  sited  so  as  to  bracket  logging  activities. 

As  anticipated  from  the  outset,  limitations  of  time  and  funding  restricted 
the  conclusions  which  could  be  drawn.  However,  some  of  the  important  results 
can  be  paraphrased  as  follows: 

(1)  "Certain  geologic  formations  produce  a characteristic  'brand' 
of  water  quality". 

(2)  "Due  to  the  presence  of  glacial  till  in  their  watersheds,  seme 
streams  have  a much  higher  potential  for  mobilizing  sediment  than  others". 

(3)  "Nearly  50  percent  of  the  water  quality  parameters  exhibited 
dependence  on  stream  discharge  that  could  be  accounted  for  by  application  of 
the  dilution  theory". 

(4)  "Though  not  described  in  a con^jrehensive  sense  in  the  text,  water 
quality  was  generally  found  to  be  good,  though  somewhat  degraded  by  logging  in 
test  watersheds." 

A coiq)anion  document  produced,  by.  the  Flathead  Drainage  208  Project 
reported  on  water  quality  data  collected  between  February  and  December,  1976, 
at  ten  new  stations  established  in  five  small  representative  watersheds 
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located  throughout  the  basin.  These  stations  measured  impacts  from  timber 
harv^ests  in  Beta,  Blovvout,  Stoner,  Wild  Bill,  and  Valley  Creek  watersheds. 

Sediment  was  determined  to  cause  the  greatest  impact  on  v/ater  quality,  v/hile 
increased  tem.perature  and  nutrient  levels  also  impacted  existing  quality.  Tl^is 
study  noted  a seven- fold  increase  in  total  annual  sediment  yield  downstream 
from  logging  operations.  Areas  wd.th  steep  slopes  underlain  ulth  glacial  till 
material  have  the  greatest  potential  for  sediment  yield.  Table  33  summarites 
the  sediment  yield  data. 

Some  of  the  conclusions  from  this  report  are  quoted  below: 

(1)  'Viewed  on  an  overall  basis  the  data  presented  in  this  report 
suggest  that  a relatively  small  amount  of  nonpoint  pollution  is  produced  from 
forested  \vatersheds  within  the  Flathead  Drainage.  However,  the  landscape  and 
hydrologic  equilibrium  of  some  watersheds  has  been  extensively  disrupted  and 
the  resulting  nonpoint  pollution  arising  from  these  watersheds  ranges  from 

a 10-fold  to  greater  than  a 100-fold  increase  relative  to  comparable  undisturbed 
"baseline"  watersheds." 

(2)  "Forest  roads  are  an  important  source  of  nonpoint  pollution  in  the 
Flathead  Drainage  basin.  Within  the  study  watershed  inadequate  provisions 

have  been  made  for  the  control  of  storm  flow  discharges  from  the  reading  systems 
to  the  streams." 

(3)  "The  results  of  this  study  suggest  that  the  watersheds  miost  sensitive 
to  forest  management  practices  are  those  characterized  by  steep  slopes  and 
underlain  by  glacial  till.  The  data  suggest  that  the  natural  variations  in 

the  chemical  water  quality  of  watersheds  underlain  by  glacial  till  are  sufficiently 
variable  and/or  undefined  so  as  to  preclude  an  accurate  analysis  of  the  overall 
chemical  water  quality  impacts  of  timber  harvest  activities. 

(4)  "Although  not  isolated  by  the  data  collected,  field  observations 
suggest  that  in  areas  such  as  the  Wild  Bill  watershed  livestock  grazing  is 
responsible  for  an  amount  of  nonpoint  pollution  production  which  is  comparable 
to  that  amount  produced  by  timber  harvest  activities." 

Another  study  funded  by  the  Flathead  Drainage  208  Project  involved  the 
establishment  of  46  sampling  stations  with  samples  generally  collected  semi- 
monthly for  a one  year  period  to  measure  impacts  from  agriculture.  Results 
of  the  study  indicated  that  agricultural  practices  h-ave  in5)acted  several 
stream  systems.  Mission,  Post,  and  Crow  Creeks  have  the  most  polluted  water 
in  the  drainage.  Fecal  coliform  levels  have  been  found  to  exceed  state 
standards  at  17  of  the  23  sampling  stations  on  these  streams.  Dissolved 
oxygen  levels  have  exceeded  state  standards  on  2 of  the  13  statioris  on  Crow 
Creek.  Nutrient  values  (total  inorganic  nitrogen  and  total  phosphorus)  have 
exceeded  the  recommended  instream  limits  for  preventing  nuisance  algal 
growths  on  both  Crow  and  Post  Creeks.  Extensive  algal  blooms  have  been 
observed  on  lower  Crow  Reservoir.  Nfore  recent  observ'ations  have  rev'ealed 
suspected  sediment,  bacteria,  and  nutrient  loadings  to  several  streams  not 
previously  sampled  in  the  Little  Bitterroot  River  drainage  (Sullivan,  Hot 
Springs,  Garden,  Dry  Fork,  Willis,  and  Boyer  Creeks). 
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Table  35.  Summary  of  annual  sediment  yield  from  monitored  watersheds  in 
the  Flathead  208  area 


Station^ 

Qs 

T/miVyr 

% of  Qs 
Bedl oad 

t 

Greater  than 
upper  station 

% of 
Ap 

Roaded 

% of 
Ap 

Logged 

Total  % 
Di sturbed 

0001 

369.86 

48.40 

26,400 

0.79 

21. 22 

28.11 

0002 

1 .67 

5.71 

2.20 

36.60 

38.80 

0003 

213.08 

64.80 

964* 

2.50 

69.10 

71.60 

0004 

22.11 

82.90 

2.04 

45.00 

47.04 

0005 

28.94 

10.70 

488 

0.50 

1 .43 

1 .96 

0006 

5.93 

38.40 

0.40 

7.16 

7.56 

0007 

174.84 

2.20 

431 

0.55 

26.50 

27.05 

0008 

40.64 

99.50 

0.07 

27.01 

27.08 

0009 

7.34 

47.40 

521 

0.40 

18.32 

18.72 

0010 

1 .41 

0.90 

0.64 

0 

0.64 

*Mamie 

Creek  (0004) 

is  a lateral 

control  for  Blowout 

Creek 

(0003) 

^Location 

I.D.  Number 

Lower  Beta  Ck. 

0001 

Upper  Beta  Ck. 

0002 

Blowout  Ck. 

0003 

Mamie  Ck. 

0004 

Lower  Stoner  Ck. 

0005 

Upper  Stoner  Ck. 

0006 

Lower  Wild  Bill  Ck. 

0007 

Upper  Wild  Bill  Ck. 

0008 

Lower  Valley  Ck. 

0009 

Upper  Valley  Ck. 

0010 
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Additionally,  excessive  irrigation  in  the  V/hitefish  and  Stillwater  drainages 
has  caused  soil  saturation  and  stream  bank  slumping.  Unrestricted  livestock 
grazing  along  Ashley  Creek  has  caused  streamharJc  deterioration,  sedimentation, 
and  excessive  coliform  concentrations.  In  addition,  grazing  along  the  Little 
Bitterroot  has  caused  increased  sedimentation  in  a naturally- erosive  area. 

Grcund^N^ter 


A Groundwater  Study  of  the  Flathead  Drainage,  undertook  to  outline: 

1)  the  general  geology  of  the  region  as  it  relates  to  the  groundwater  system, 

2)  the  type  and  distribution  of  groundwater  aquifers  in  the  drainage,  3)  the 
direction  of  groundwater  movement  in  these  aquifers,  and  4)  the  areas  within 

the  drainage  that  are  susceptible  to  water  quality  impacts  generated  by  activities 
on  the  land  surface. 

Several  conclusions  can  be  drawn  from  the  information  presented  in  this 
report.  Most  significant  is  the  fact  that  no  apparent  measurable  change  in 
groundwater  quality  in  the  drainage  is  evident  over  the  12-year  period  between 
1964  and  1976.  Although  several  aquifers  are  highly  susceptible  to  contamination, 
only  the  groundwater  in  the  perched  dune  sand  aquifer  is  currently  or  has 
historically  been  found  to  contain  widespread  nitrate  concentrations  significantly 
in  excess  of  the  maximum  permissible  limit  for  drinking  water.  Groundwater 
discharge  through  the  floodplain,  outwash,  and  deep  artesian  aquifers  is  m.ore 
than  sufficient  to  dilute  and  flush  out  contaminants  currently  entering  the 
system.  In  some  cases,  it  is  conceivable  that  future  development  could  cause 
contamination  but  at  what  point  in  the  development  c>xle  is  not  known.  Any 
future  groundwater  degradation  will  be  a function  of  the  type  and  concentration  of 
surface  development. 

A site  specific  groundwater  study  was  conducted  near  Kalispell  to  investigate 
the  groundwater  quality  of  Evergreen  with  the  purpose  of  (1)  documenting  the 
existing  groundwater  quality  in  the  Evergreen  area,  and  (2)  identifying  any 
changes  in  groundwater  quality  that  may  have  resulted  from  man's  activities. 

The  groundwater  system  in  the  vicinity  of  Evergreen  is  representative  of 
one  type  of  shallow,  unconfined  aquifer  that  is  present  in  many  portions  of  the 
Flathead  River  Drainage.  Evergreen  was  selected  for  a site  specific  water 
quality  investigation  because  the  groundwater  aquifer  at  Evergreen  is  unconfined 
and  therefore,  potentially  susceptible  to  groundwater  contamination  from 
individual  septic  tank  systems  in  a high  growth  area  adjacent  to  Kalispell, 
Nfontana. 

Although  this  report  found  no  measurable  degradation  of  the  groundwater, 
more  recent  investigations  by  Marc  Spratt  of  the  Flathead  Drainage  208  Project 
have  identified  significant  concentrations  of  fecal  coliform  and  nitrate  in  the 
upper  groundwater  aquifer.  This  study  concluded  that  the  shallow  aquifer 
may  constitute  a health  hazard  if  used  for  domestic  consumption. 


141 


SUN^IARY 


The  body  of  water  quality  and  correlative  land  capability  data  is  growing 
in  significant  part  through  projects  like  the  208.  While  there  is  presently 
imich  more  information  needed  in  all  aspects,  particularly  to  delineate  the 
vvater  quality  impacts  of  silviculture  and  logging,  the  sitvnticn  as  it  now 
stands  can  be  summarised  as  follov.'s: 

(1)  Water  quality  in  the  drainage  is  quite  good  though  variable  and 
characterized  by  the  geology  of  the  subdrainages. 

(2)  The  impacts  of  management  are  variable  depending  upon  techniques 
used  and  the  geomprphic -hydrodynamic  properties  of  individual  sites. 

(3)  Logging  is  presently  degrading  water  quality  though  exact  mechanisms 
and  extent  are  difficult  to  establish  due  to  the  paucity  of  data.  Some  of  the 
more  inportant  contributing  elements  appear  to  be: 

a)  sediment  production  due  to  road  construction  and  the 
use  of  heavy  equipment, 

b)  thermal  pollution  from  cut-over  areas,  and 

c)  the  liberation  of  phosphate  due  to  leaching  of  disturbed 

soils . 


(4-)  The  in5)acts  from  agriculture  are  significant  in  certain 
identified  stream  segments  with  the  major  impacts  due  to  irrigation  return 
flows  and  inproper  grazing  practices. 

(5)  Urban  runoff  from  developed  areas  near  Kalispell  and  Whitefish 
cause  water  quality  violations  for  fecal  coliform  in  receiving  drainages 
(particularly  Ashley  Creek) . 

(6)  Groundwater  pollution  is  generally  not  a serious  water  quality 
problem  in  the  basin,  although  evidence  of  contamination  in  certain  shallow 
aquifers  (Evergreen)  has  been  documented. 
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c.  Blue  Ribbons  208  Program 

This  section  contains  results  of  the  various  Blue  Ribbons  studies 
and  professional  observ'ations  by  members  of  the  staff.  The  Blue  Ribbons 
studies  represent  the  most  extensive  water  quality  monitoring  program  conducted 
to  date  in  the  Gallatin  and  Madison  Drainages  (see  figure  17);  however,  the 
sl'.ort  moritoring  period  will  not  reflect  gradual  trends.  In  assessing  existing 
water  quality  with  regard  to  the  1983  swimmable  and  fishable  goals  of  the 
Clean  Water  Act,  the  following  streams  are  the  only  ones  in  the  Blue  Ribbons 
planning  area  that  fall  short: 

Stream  Segment  Comments 


1. 

Bozeman  Creek  below 
Kagy  Boulevard 

Unswimmable  based  on  fecal  colifoim 
concentrations  and  other  urban  runoff 
pollutants . 

2. 

East  Gallatin  River  below 
Bozeman  STP  to  Dry  Creek 
Confluence 

Unswimmable  based  on  fecal  coliform 
concentrations . 

3. 

Godfrey  Creek 

Unswimmable  based  on  fecal  coliform 
concentrations . 

4. 

Camp  Creek 

Unswimmable  based  on  fecal  colifoim 
concentrations . 

5. 

Elk  Creek 

Unswimmable  based  on  fecal  coliform 
concentrations . 

6. 

Dry  Creek 

Unswimmable  based  on  fecal  coliform 
concentrations . 

7. 

Cement  Creek 

No  propagation  of  saLnonoid  fishes 
due  to  sediment. 

8. 

Yellow  Dog  Creek  east  of 
Churchill 

Observed  animal  contamination  (no 
analyses) . 

9. 

Maore's  Creek  2 miles  north 
of  Ennis  to  Ennis  Lake 

Observed  animal  contamination  (no 
analyses) . 

Water  Quality  Assessment  Summary 
Gallatin  River  Mainstream 


The  character  of  the  Gallatin  River  changes  drastically  from  a pristine 
mountain  stream  as  it  flows  out  of  the  canyon  south  of  Gallatin  Gateway  into 
a meandering  river  with  incteasing  concentrations  of  solids  and  nutrients 
as  it  continues  across  the  valley  floor.  In  the  canyon  environment,  suspended 
sediment  is  the  only  significant  water  quality  pollutant  observed.  The 
suspended  sediment  loads  result  from  1)  natural  erosion,  2)  logging  and 
roading  associated  with  timber  harvesting,  3)  construction,  primarily  the 
Big  Shy  development  on  the  West  Fork,  and  4)  combinations  of  the  above. 
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On  the  valley  floor,  the  first  significant  sources  of  nutrients,  dissolved 
solids  and  bacterial  contaminants  flow  from  the  Camp  Creek  Hills  via  Baker  Creek 
into  tJ:e  river.  These  result  from  intensive  agricultural  activity  and  easily 
erodible  soils.  Ih.e  East  Gallatin  River  then  contributes  solids,  nutrients  and 
bacterial  contaminants  resulting  from  agricultural  activities,  construction,  urban 
development  and  runoff  and  the  Eozeman  Sewage  Treatment  Plant  effluent. 

The  m.ean  sediment  load  in  the  Gallatin  River  increased  from  20,000  to 
538,000  kg/d  (22  to  592  tons/day)  between  Yellowstone  National  Park  and  Logan. 
Nitrate  concentrations  were  below  the  detection  limit  at  Yellowstone  National 
Park,  but  increased  substantially  to  produce  a load  of  605  kg/d  (1330  Ibs/day) 
at  Logan. 

Portions  of  the  mainstem  of  the  Gallatin  River  may  be  completely 
dewatered  during  the  irrigation  season,  as  happened  in  1977  during  the  course  of 
this  study. 

Forested  Tributaries  of  the  Gallatin  River 

The  overall  condition  of  Squaw  Creek  water  quality  was  good.  No  large 
scale  movements  of  bedload  were  observed.  Hell  Itoaring  Creek  remained 
clear  tbiroughout  the  study  period.  Swan  and  Portal  Creeks  i^re  not  included 
in  any  of  the  Blue  Ribbons  studies  but  appeared  to  cany  only  small  sediment 
loads. 

The  West  Fork  of  the  Gallatin  River  carried  v'ery  high  suspended  sediment 
loads  in  the  spring.  These  are  believed  due  primarily  to  easily  eroded 
geologic  formations,  the  Big  Sky  Development,  and  logging  in  the  Yellov/  Mules. 

Large  amounts  of  sediment  have  been  observed  in  the  Buck  Creek  drainage 
during  hJLgh  flow.  This  is  believed  to  result  from  the  natural  geologic 
instability  and  erodibility  of  the  area. 

The  suspended  sediment  generated  from  the  Taylor  Fork  watershed  impacts 
the  entire  Gallatin  River  from  the  Taylor  Fork  confluence , downstream.  The 
drainage  integrates  many  natxural  conditions  and  man-caused  impacts  into  a 
diverse  water  quality  problem.  Cement  Creek,  which  is  in  the  worst  condi- 
tion of  all  streams  studied  in  forested  drainages,  is  tributary  to  Taylor 
Fork.  The  very  poor  quality  of  Cement  Creek  is  due  totally  to  natural 
erosion.  This  small  creek,  which  had  a mean  flow'  volume  of  only  0.3  c.f.s. 
during  monitoring,  produced  enough  sediment  to  cloud  the  entire  Gallatin 
River  below  the  Taylor  Fork  confluence.  Other  drainages  in  the  Taylor 
Fork  include  Cache  Creek  and  Wapiti  Creek.  Cache  Creek  has  been  disturbed 
by  recent  logging  and  reading  in  its  upper  drainage.  The  increase  in  suspended 
sediment  and  subsequent  deposition  on  the  channel  bottom  is  very  apparent 
when  con^ared  to  lesser  disturbed  Wapiti  Creek. 

Sage  Creek  drainage,  which  is  tdrttnlly  undisturbed,  carried  high 
sediment  loads  due  to  its  sedimentaiy^  geology. 

The  1.0  mg/1  limit  set  on  iron  concentrations  was  significantly 
exceeded  in  Cement  Creek  (5.08  and  9.63  mg/1),  and  exceeded  in  Upper 
Taylor  Fork. 
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Non- forested  Tributaries  of  the  Gallatin  Paver 


The  East  Gallatin  River  is  the  most  severely  uipacted  stream  in  the 
agricultural  study  area.  The  sediment  concentration  in  the  East  Gallatin 
has  been  increased  by  constructicn  in  the  Bozaman  area,  urban  runoff, 
realigrjnent  of  Rocky  Creek  by  highv'ay  construction,  subsurface  irrigation 
return  flows,  and  most  inportantly  by  easily  erodible  soils  in  the  East 
Gallatin  River  drainage.  Camp  Creek,  a tributary  to  Baker  Creek,  is  the 
second  most  severely  impactea  stream  in  the  agricultural  study  area.  The 
primary  sources  of  sediment  in  the  creek  are  the  highly  erosive  soils  in 
the  drainage  and  changes,  realigrjnents  and  constrictions  of  the  stream 
charnel  over  the  years.  Godfrey  Creek,  a tributary  of  Camp  Creek  is  heavily 
impacted  by  livestock  concentrations  at  dairy  operations. 

Diy  Creek,  an  agriculturally  impacted  tributary'  of  the  East  Gallatin 
River  is  another  significant  sediment  producer. 

Rey  Creek  carried  high  concentrations  of  fluoride  and  arsenic.  The 
fluoride  concentrations  measured  were  below  limits  set  for  drinking  v.'ater, 
but  the  arsenic  concentration  exceeded  limits. 

Portions  of  Cottonwood  and  Hyalite  Creeks  were  canpletely  dewatered 
for  irrigation  purposes  during  the  study.  Camp  and  Bear  Canyon  Creeks 
were  nearly  dewatered.  High  fecal  coliform  comts  were  recorded  in  Dry, 

Camp,  Godfrey  and  Bozeman  Creeks  and  in  the  East  Gallatin  River. 

Madison  River  Mainstem 

The  Madison  River  is  impounded  at  Hebgen,  Quake,  and  Ennis  lakes. 

These  bodies  act  as  sediment  traps  and  chemical  equalization  basins.  \Vhen 
a tributary  of  the  Gallatin,  such  as  the  Taylor  Fork,  produces  a large 
sediment  load,  it  may  impact  the  entire  Gallatin  River  below  the  confluence, 
but  when  a tributary  of  the  ^^adison  produces  a large  sediment  load,  that 
load  ;d.ll  be  largely  settled  out  in  the  next  downstream  inpoundment.  Similarly, 
the  total  dissolved  solids  (TDS)  in  the  Gallatin  will  increase  with  decreasing 
flow,  but  in  the  Madison,  flow  is  regulated  by  Hebgen  Dam  and  the  flow  volume 
will  not  be  reflected  in  the  TDS  concentration. 

The  mean  sediment  load  in  the  Madison  River  increased  from  32,000  kg/d  to 
100,000  kg/d  (35  tons/day  to  110  tons/day)  between  Quake  Lake  and  Three  Forks. 
Nitrate  concentrations  were  below  the  detection  limit  at  Quake  Lake,  but  increased 
downstream  to  produce  a load  of  85  kg/ day  (187  Ibs/da)^  at  Three  Forks. 

Arsenic  and  fluoride  concentrations  were  found  to  be  high  in  the  mainstem 
of  the  Madison  River.  The  public  health  standard  for  arsenic  of  0.05  mg/1  was 
exceeded  at  least  once  at  each  of  the  four  Madison  River  stations.  Since  the 
arsenic  concentration  remains  fairly  constant  or  actually  increases  with  the 
flow,  it  appears  that  sources  along  the  river  continue  to  add  arsenic. 
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Algal  growtli  along  the  Madison  River  mainstem  interferes  with  recreational 
use  and  overall  aesthetics.  The  potential  for  large  algal  blooms  on  Hebgen, 
Quake  and  Ennis  lakes  exists,  as  evidenced  by  the  toxic  bloom  of  Anabaena 
flos- aquae  in  the  Grayling  Arm  of  Hebgen  Lake  during  the  summer  of  1977.  'That 
particilar  bloom  uas  associated  with  the  deaths  of  30  cattle  a.nd  8 dogs^  which 
cranJ;  water  contamiinated  by  the  algae.  Naturally  high  nutrient  loads  occur 
in  the  Madison  River. 

High  w'ater  temperatures  in  the  Madison  River  below  Ennis  Lake  are  the 
result  of  solar  heating  of  the  relatively  shallow  waters  of  the  lake.  Con- 
tinued sediment  buildup  in  the  lake  has  resulted  in  an  average  depth  of  9 
feet  with  an  average  flow-through  time  of  approximately  12  days.  The  high 
tenq^erature  conditions  are  destroying  the  "Blue  Ribbon"  trout  fishery  of 
the  lovv'er  Madison. 

Forested  Tributaries  of  the  Madison  River 

Cabin  Creek,  which  is  a tributary  to  the  Madison  River  between 
Hebgen  and  Quake  Lakes,  was  observed  to  carry  tremendous  sediment  loads 
during  spring  snowmelt  and  intense  rainstorms.  The  relatively  undisturbed 
drainage  is  located  in  highly  erosive  geologic  formations.  The  creek  has 
been  observed  carrying  enough  suspended  load  to  completely  cloud  the 
^^adison  River  and  Quake  Lake;  however.  Quake  Lake  acts  as  a sediment  trap 
and  the  river  below  it  was  not  observed  carrying  heavy  sediment  loads  during 
the  study. 

Beaver  Creek,  which  is  adjacent  to  Cabin  Creek,  carries  heavy  sediment 
loads  principally  due  to  snowmelt  runoff  in  the  erodible  eastern  portion 
of  the  watershed.  Iron  concentrations  were  also  high  in  comparison  to 
standards  (0.93  m.g/1  compared  to  1.0  mg/1) . Timber  Creek,  a small  tribu- 
tar>’  of  Beaver  Creek,  carried  iron  concentrations  in  excess  of  the  standards . 

The  West  Fork  of  the  Madison  River  contributes  large  sediment  loads 
to  the  Madison  River.  The  chief  sediment  source  is  believed  to  be  the  main 
channel  itself  rather  than  its  tributaries.  This  is  a result  of  past  large 
scale  surface  erosion  and  deposition  in  the  main  channel.  Standard  Creek 
and  Jack  Creek  appeared  stable  and  did  not  carry  noticeably  high  amounts  of 
sediment  during  the  studies. 

Non- forested  Tributaries  of  the  i^Iadison  River 

Elk  Creek,  an  agriculturally  impacted  tributary  of  the  Madison  River, 
drains  an  area  of  highly  erosive  soils.  The  history  of  sediment  production 
from  Elk  Creek  is  evidenced  by  a large  "sand  bar"  immediately  below  its 
confluence  into  the  Madison  River.  Other  than  during  the  spring  runoff, 
the  flow  volume  and  the  sediment  load  are  insignificant  to  the  Madison 
River.  High  fecal  coliform  counts  were  recorded  in  Elk  Creek  during  the 
study.  Cherry  Creek  also  appears  to  be  impacted  by  agriculture  in  its 
lower  reaches  and  has  been  observed  to  carry  large  sediment  loads.  Both 
Elk  and  Cherry  Creeks  were  almost  completely  dewatered  for  irrigation 
purposes  during  the  course  of  thds  study. 
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Moor's  Creek  carries  high  concentrations  o£  arsenic  and  fluoride. 

The  arsenic  concentrations  measured  did  not  exceed  public  health  standards 
for  drinking  water,  but  the  fluoride  standtard  was  significantly  exceeded 
in  one  sample  (6 . 68  mg/1) . 

Groundwater 

.Mthough  there  may  be  increases  in  dissolved  solids  in  the  study 
area,  the  only  area  of  concern,  from  a water  quality  standpoint,  is  in 
the  groundwater  of  the  Gallatin  Valley.  Nitrate  and  total  dissolved  solids 
in  the  groundwater  may  be  experiencing  slight  increases  as  reported  in 
Groundwater  Levels  and  Groundwater  Chemistry,  Gallatin  Valley,  ^fontana  and 
Groundwater  Pollution  From  Septic  Tank  Drainfielc^.  Neither  report 
predicts  that  problems  will  develop  in  the  near  future.  The  septic  tank 
report  does  anticipate  eventual  problems  from  continued  expansion  of  septic 
tank  use  in  the  area. 

Nonpoint  Source  Assessment  Summary 

The  primary  nonpoint  sources  of  pollution  in  the  study  area  are  agriculture, 
silviculture,  construction,  groundwater  and  hydrologic  modification. 

Agriculture 

Erosion  and  sedimentation  from  ailtivation,  livestock  concentration's,  and 
streambank  management  are  the  main  sources  of  sedim.ent  loads  from  agriooltural 
operations  in  the  study  area.  Confined  livestock  operations  at  certain  points 
are  contributing  nutrients  and  fecal  contamination  to  state  waters. 

Silviculture 

Timber  harvesting  in  easily  erodible  and  unstable  geologic  formations 
has  significantly  increased  sediment  loads  from  certain  drainages  in  the 
Blue  Ribbons  study  area.  Past  management  activities  will  likely  continue 
to  create  problems  for  a number  of  years  in  the  future. 

Construction 

Building  and  road  construction  sites  throughout  the  study  area,  and 
particularly  in  the  growing  EozOTan  urban  area,  are  contributing  sediment 
to  streams.  The  Big  Sky  Development  on  the  West  Fork  of  the  Gallatin  appears 
to  have  produced  sigrJ-ficant  construction  related  sediment  loads. 

Groundwater 

Slight  increases  of  total  dissolved  solids  in  groundwater  near  Bozeman 
over  the  past  25  years  are  believed  attributable  to  increased  leaching  of 
dissolved  solids  resulting  from  increased  use  of  irrigation  water.  The 
increases  are  believed  to  be  of  only  academic  interest  at  this  time.  Con- 
tinued monitoring  is  recommended  on  a 10-year  interval. 
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Nitrate  concentrations  in  the  upper  levels  of  the  groundwater  immediately 
dov^nstream  from  septic  tank  drainfields  were  found  to  be  greater  than  natural 
concentrations.  If  development  in  the  Bozeman  area  continues  ;>ath  one-acre 
lots  and  individual  septic  tanks,  the  currently  accepted  nitrate  limit  for 
drinking  water  m.ay  in  thme  be  exceeded  in  the  u’pper  levels  of  the  groundwater. 

Thtis  could  result  in  ni-trate  contamination  of  improperly  cased  wells . 

Two  of  the  four  landfills  in  the  study  area  (Ennis  and  West  Yellowstone) 
are  causing  localized  leaching  of  pollutant  substances  into  the  groundwater. 

Steps  are  being  taken  to  correct  these  conditions.  Leaching  problems  pre- 
viously caused  at  tlie  Logan  landfill  appear  to  have  been  corrected  by 
restricting  filling  from  a previously  used  drainage  channel. 

Hydrologic  ^^odifi  cat  ions 

Channel  straightening  to  accomm.odate  construction  of  transportation  systems 
(roads  and  railroads),  modifications  by  landowners,  and  constrictions  caused 
by  bridges  and  other  construction,  have  significantly  increased  sediment  loads. 

In  some  highly  erosive  drainages  it  is  believed  to  be  the  main  cause  of 
erosion  and  has  continued  to  be  so  60  years  after  channel  alteration.  Im- 
poundments on  the  Madison  River  (Kebgen,  Quahe  and  Ennis  Lakes)  are  contributing  to 
or  causing  Wo  water  quality  problems  at  this  tire;  algal  blooms  on  Hebgen 
Lake  and  high  water  temperatures  below  Ennis  Lake. 

ThJLs  section  contains  summaries  of  several  technical  studies  performed 
by  Blue  Ribbons. 

Forestry  Study 

Purpose  and  Description 

The  Forestry  Study  was  initiated  (a)  to  gain  insights  into  the  quality 
relationships  of  surface  waters  draining  the  forested  lands  of  the  Upper 
Galiamin  and  Madison  River  drainages  and  (b)  to  develop  a comprehensive  water 
quality  data  base  for  the  forested  sections  of  the  Blue  Ribbons  Study  Area. 

The  study  plan  included  as  one  of  its  objectives: 

Nionitor  and  perform  laboratory'  amlyses  on  water  quality  samples 
obtained  at  27  stations.  Each  station  was  to  be  sampled  13  times  over  a 
15  month  period.  These  stations  are  illustrated  in  Figure  1 7.  Values 
were  obtained  for  streamflow,  suspended  sediment,  and  dissolved  constituents. 

Conclusions 

Sedimient  was  found  to- be  the  most  significant  water  quality  pollutant 
flowing  from  the  forested  watersheds.  The  easily  W'eathered  and  miore  soluable 
geologic  formations  were  observed  to  produce  streamwater  with  high  suspended 
and  dissolved  loads.  The  more  resistant  rock  types  produce  streamwater  with 
low  su^ended  and  dissolved  loads.  These  trends  were  observed  at  both  control 
(baseline)  and  disturbed  (management  impacted)  stations. 
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Geologic  formations  v/ere  grouped  into  three  general  categories -basement 
rocks  (resistant);  volcanic  intrusive  rocks  (resistant);  and  sedimentar>"  rock, 
glacial  deposits,  and  alluv^ium  (easily  weathered).  Each  of  these  geologic 
categories  has  a different  potential  for  suspended  and  dissolved  loads. 

Agricultural  Stud}- 

Purpose  and  Description 

The  Blue  Pdbbons  Agricultural  Study  was  designed  to  parallel  the  Blue 
Pdbbons  Forestiy^  Study  so  that,  when  combined,  the  two  studies  would  produce 
a comprehensive  water  quality  data  base  for  the  entire  study  area.  Additionally, 
the  study  \'as  intended  to  identify  and,  and  where  possible,  quantify  pollutant  loads 
from  agricultural  lands  in  the  Gallatin  and  Madison  drainages.  Monitoring 
stations  were  located  to  give  extensive  coverage  of  the  agricultural  areas 
\^^.th  an  intensive  look  at  suspected  problon  areas.  The  locations  of  all  the 
agricultural  study  mLonitoring  stations  are  displayed  in  Figure  17.  Nfost 
stations  were  sampled  13  times  between  May,  1976  and  July,  1977. 

Conclusions 

1)  Flow  Volume 

a)  Several  stream  segments  were  completely  dev/atered  during  the 
course  of  th_is  studv.  They  included  Cottonwood  Creek  (A.G26)  during  the 
sampling  run  of  July  27,  1977,  Hyalite  Creek  (AG15)  following  the  last 
sampling  run  of  July  27,  1977,  and  the  Gallatin  River  below  In’ing  Bridge, 

west  from  Belgrade,  for  a distance  of  approximately  four  miles  on  July  21,  1977. 

It  is  estimated  that  this  section  of  the  Gallatin  River  ranained  dry  for  five  days. 

b)  Other  stream  segments  w^hich  w'ere  almost  completely  dewatered  during 
the  course  of  the  study  are  displayed  below  by  location,  station  number  and  date . 


Location 

Station  No. 

Bate(s) 

Camp  Creek  at  Interstate  90 

AG03 

May  25,  1977 

Camp  Creek  near  Churchill 

AG04 

June  29,  1977 

Camp  Creek  at  Highway  289 

AG05 

June  9,  1977 
June  24,  1977 
July  27,  1977 

Hyalite  (Middle)  Creek  near 
Four  Comers 

AG15 

August  16,  1976 
June  28,  1977 
July  26,1977 

Bear  Canyon  Creek  near 
Mt.  Ellis 

AG14 

March  23,  1977 
July  26,  1977 

Elk  Creek  near  the  mouth 

AG21 

June  27,  1977 
July  25,  1977 

Cherry  Creek  near  the  m.outh 

AG22 

July  25,  1977 
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c)  Flow  volume  in  the  Gallatin  Paver  decreases  bet^veen  Spanish  Creek 
and  the  mouth  o£  the  East  Gallatin  River. 

2}  Dissolved  Solids 

a)  All  stream  segments  analyzed  by  this  study  are  calcium-bicarbonate 

vraters  at  hagh  and  low  flow  except  for  the  following  mngnesium.-bicarbonate 
waters:  Bear  Canyon  Creek  (AG14}  at  low  flow;  Dry  Creek  (AGOl)  at  high  flow; 

Caiiq)  Creek  (AG03)  at  high  flow;  and  the  East  Gallatin  River  (AG08)  at  high  flow, 

b)  High  concentrations  of  sodium  and  chloride  are  found  in  Camp  Creek 
(AG03,  AG04,  and  AG05) , Godfrey  Creek  (AG06} , and  Rey  Creek  (AG28) . Concentrations 
were  somewhat  independent  of  flow  volume. 

3)  Sediment 

a)  The  Gallatin  River  contributes  over  five  times  as  much  sediment  to 
the  Missouri  River  as  does  the  Madison  River.  Seventy  percent  of  the  Gallatin 
River  sediment  load  is  produced  on  the  main  valley  floor  and  primarily  in  the 
East  Gallatin  River  drainage. 

b)  The  sediment  load  in  the  Madison  River  is  significantly 
reduced  as  it  flows  through  Ennis  Lake.  Mean  loading  calculated  from  data 
generated  by  this  report  indicates  a deposition  of  26,000  Kg/ day  (29  tons/day) 
into  the  lake.  These  data  are  not  flow  weighted  and  sanple  collections 

were  concentrated  during  periods  of  high  flow.  Therefore,  26,000  Kg/day  is 
probably  higher  than  the  true  daily  average. 

c)  The  sediment  concentration  averaged  over  all  runs  exceeded 

lOOmg/1  at  the  following  sampling  stations;  (for  discussion  purposes  a sediment 
concentration  in  excess  of  100  mg/1  may  be  considered  high  enough  to  impair 
propagation  of  fishes) . 


Location 

Station  No. 

Mean  Concentration 

Caii5)  Creek  at  IH  90 

AG03 

158  mg/1 

Can^)  Creek  near  Churchill 

AG04 

208  mg/1 

Godfrey  Creek  near  Churchill 

AG06 

212  mg/1 

Reese  Creek  near  Springhill 

AGO  7 

133  mg/1 

East  Gallatin  River  near  Manhatten^' 

AGO  8 

132  mg/1 

Gallatin  River  at  Logan 

AG16 

140  m.g/1 

Elk  Creek  at  mouth 

AG21 

218  mg/1 

4 , Nutrients 


a)  Nitrate  loadings  in  both  the  Madison  and  the  Gallatin  Rivers 
are  low  near  Yellowstone  National  Park.  Nitrate  concentrations  at  the  upstream 
stations  were  below  detection  limits  for  every  sample. 
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b)  The  nitrate  loading  in  the  Gallatin  River  increased  almost  800% 
between  station  AG24  at  the  Ganyon  mouth  south  of  Gallatin  Gateway,  and 
station  AG16  at  Logan. 

c)  Phosphate  loading  in  the  Gallatin  River  decreases  slightly  as 
it  flows  from  the  Yellowstone  National  Park  boundary  (FS68)  to  the  canyon 
mouth  near  Gallatin  Gateway  (AG24) . It  then  increases  240%  as  it  flows  to 
Logan  (AG16) . Phosphate  loading  in  the  N^dison  River  decreases  39%  as  it 
flows  from  below  Quake  Lake  (FS73)  to  Varney  Bridge  (AG19) . It  then  increases 
210%  as  it  flows  to  station  AG20  near  Three  Forks.  Sunmarizing,  phosphate 
loading  in  the  Gallatin  River  increases  230%  bemveen  Yellowstone  National 
Park  and  Logan.  Phosphate  loading  in  the  Madison  River  increases  90%;  however, 
due  to  dilution,  the  concentrations  in  both  rivers  are  lower  at  the  downstream 
end  of  the  study  area. 

5)  Microbiological  Gontaminants 

The  geometric  mean  of  fecal  coliform  concentrations  at  the  following 
stations  exceed  400/100  ml  and  would  appear  to  exceed  the  standards  of  the 
Nfontana  Department  of  Health  and  Environmental  Sciences  for  Stream  Segments 


classified  B-Dp  and  B-D2. 

Location 

Station 

Fecal  Colifoim 
Geometric  Mean/100  ml 

Dry  Creek  above  Edilou 

AGO  2 

413 

Camp  Creek  at  IH  90 

AG03 

591 

Camp  Creek  near  Churchill 

AG04 

846 

Camp  Creek  at  Mt.  Hwy  289 

AGO  5 

559 

Godfrey  Creek  near  Churchill 

AG06 

4,467 

East  Gallatin  River  North  of  Belgrade 

AG09 

981 

Bozeman  Creek  at  Tamarack  Street 

AGll 

457 

Elk  Creek  at  Madison  River  confluence 

AG21 

1,008 

6)  Trace  Elements 

The  sampling  runs  of  June  7-8  and  July  26-27  included  collections  of 
acidified  samples  which  were  analyzed  for  lead,  iron,  zinc,  copper,  mercury, 
arsenic  and  fluoride. 
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Based  on  analyses  of  these  sajnples,  EPA  drinking  water  standards  for 
domestic  water  supplies  were  exceeded  in  the  following  streams  for  the  elements 
listed: 

Location 


Rey  Creek 
Madison  River 
Moore's  Creek 
Conclusions  and  Recommendations 

1)  The  following  stream  segments  in  the  agricultural  study  area  which  are 
currently  classified  Water  Quality  Limiting  should  be  considered  for  reclassi- 
fication to  Effluent  Limiting. 


Station  Number (sj 
AG28 

AG18,  AG19,  AG20 
AG25 


EPA  Recommended 
Concentration  Exceeded 

Fluoride,  arsenic 

Fluoride,  arsenic 

Fluoride 


Segment 

East  Gallatin  below  outfall  of  Bozeman  S.T.P. 

Godfrey  Creek  (AG06) 

Bozeman  Creek  (AGll) 

Camp  Creek  (AG03,  AG04) 

Rey  Creek  (AG28) 


Justification 

Ammonia,  dissolved  oxygen 
sediment 

Temperature,  sediment 
Sedimient 
Sediment 
*Fluoride 


*This  recommendation  is  based  on  only  two 
samples.  Further  study  is  warranted. 


2)  The  following  stream  segments  in  the  agricultural  study  area  whichare 
currently  classified  Effluent  Limiting  should  be  considered  for  reclassification 
to  Water  Quality  Limiting. 


Segment 


Reason  for  Change 


Elk  Creek 


SedLnent 


Moore's  Creek 


*Fluuride 


*This  recommendation  is  based  on  only  two  samples. 
Further  study  is  warranted. 
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3)  TTie  following  stream  segments  in  the  Blue  Ribbons  agricul^ral  study  area 
appear  to  contain  fecal  coliform  concentrations  in  excess  o s a e s r 
Further  efforts  to  control  these  problems  should  be  a part  of  the  continuing 
208  program. 


Segment 

Station  Number (s) 

Suspected  Source 

Bozeman  Creek  below  Kagy  Blvd. 

AGll 

Urban  runoff 

Reese  Creek 

AGO  7 

Agriculture  - animal 
pollution 

Camp  Creek 

AG03,  AG04,  AGO 5 

Agriculture  - animal 
pollution 

Godfrey  Creek 

AG06 

Agriculture  - animal 
pollution 

East  Gallatin  River 

AG08,  AG09,  AGIO 

Urban  runoff,  Bozemnn 

S.T.P. 

Elk  Creek 

AG21 

Agriculture  - animal 
pollution,  septic  taj 
drainf ield  seepage . 

4)  The  East  Gallatin  River  drainage,  Godfrey  Creek,  Camp  Creek,  Baker  Creek  and 
Reese  Creek  produce  disproportionately  large  loadings  of  sediment  and  nutrients . A 
large  sediment  producer  on  the  i^!adison  River  is  Elk  Creek.  The  continuing  208 
program  should  determine  if  these  problems  can  be  corrected  through  additional 
plan  inq^lementation  efforts. 

5)  Additional  v/ater  quality  studies  will  be  needed  to  document  changes  which 
are  expected  as  a result  of  rapid  population  increases  in  the  study  area.  The 
most  impacted  drainage  in  the  study  area  should  continue  to  be  the  East  Gallatin 
River. 


Agricultural  Inventory 
Purpose 

The  source  and  extent  of  sedimentation  in  streams  draining  agricultural  areas 
of  the  Gallatin  Valley  had  never  been  comprehensively  assessed.  A cooperative 
program  was  established  with  the  Gallatin  Conservation  District  and  Blue  Ribbons  to 
inventory  sediment  yields,  determine  whether  the  source  was  from  adjacent  lands 
or  the  confines  of  the  channel,  and  determine  suitable  techniques  for  improving 
stream  water  quality. 

Conclusion 


^ A total  of  465  square  irniles  of  watershed  was  inventoried  as  a part  of  this 
study  (see  Figure  18),  Private  land  use  w'as  distributed  as  follows*  Crnnland  - 
37%,  pas ture/hay land  - 8%,  rangeland  - 37%,  woodlands  - 24%  Urbar  - 1^  and 
other  - 3%.  About  35%  of  the  cropland  inventoried  n^eds  Lmer^S^^reslctoe 
management  for  erosion  control.  Stream  channels  appear  to  be  the  greatest  sediment 
producer  from  private  lands.  Approximately  40S  of  the  stream  miles  inventoried 
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were  in  fair  to  poor  condition  due  to  bank  erosion.  Channel  alterations 
accounted  for  25%  of  the  affected  channel  length;  18%  were  attributed  to 
agricultural  activities  and  56%  were  classified  as  a result  of  natural 
causes . 

Sediment  pollution  from  agricultural  lands  is  not  extensive;  however, 
the  report  indicates  need  for  improvement.  The  cost  of  implementing  most 
corrective  measures  is  not  great  and  can  be  accomplished  by  better  land 
management  and  proper  planning. 
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d,  Yellowstone  Tongue  208  Program 


General  Overview 


Water  quality  varies  noticeably  throughout  the  project  area.  Table  34 
si-3marizes  the  \\ater  quality  of  the  major  streams. 

Table  34 


River 

Sal  ini  tA' 

Bacteria 

Sediment 

Oxv'gen  demand 

Yellowstone  River 

Low 

Low 

Moderate 

Low 

Tongue  River 

Moderate 

Low 

Moderate 

Low 

Powder  River 

Fdgh 

Low 

High 

Low 

Niost  of  the  water  quality  data  used  by  the  Yellowstone  Tongue  Areawide 
Planning  Organization  (YTAPO)  was  taken  by  the  U.S.  Geological  Survey.  Water 
quality  measurements  are  common  near  the  coal  fields.  However,  outside  the  coal 
fields  there  are  a number  of  drainages  of  500  to  1,000  square  miles  with  only  a 
few  ;\ater  quality  samples.  Several  smaller  drainages  have  not  been  sampled. 

Most  of  the  streams  in  the  project  area  carr>^  a high  sediment  load  and  are 
rather  saline  compared  to  those  located  in  other  parts  of  the  country.  Bacteria 
levels  are  usually  very  low  and  the  dissolved  oxygen  levels  are  usually  well  above 
Ihe  5 parts  per  million  level  usually  considered  minimal  for  fish. 

The  Tongue  and  Yellowstone  Rivers  are  considered  to  be  fishable  rivers. 

Most  of  the  streams  east  of  the  Tongue  River,  including  the  Powder  River, 
are  not  considered  to  be  fishable.  However,  many  people  do  fish  them. 

Catfish  of  five  to  ten  pounds  are  comnon  in  the  Powder  River  and  its  tributaries . 

Fishing,  boating,  and  related  recreational  uses  are  coiranon  on  the 
Yellowstone  River  but  limited  on  the  other  rivers  and  streams.  The  Powder 
and  Tongue  Rivers  and  many  of  the  smaller  streams,  including  backvvaters  and 
drainage  ditches,  are  utilized  for  informal  recreation  by  the  younger 
residents  of  the  area. 

With  a few  very  noticeable  exceptions  adjacent  to  urbanized  areas, 
the  recreational  use  of  the  waters  is  not  restricted  by  man- induced  point 
source  materials.  Natural  v/ater  quality  factors  which  may  be  occasionally 
aggravated  by  man  pose  severe  restrictions  on  the  use  of  much  of  the  water 
in  the  area.  The  hdgh  suspended  sediment  and  dissolved  solids  loads,  especially 
in  the  areas  east  of  the  Tongue  River  and  north  of  the  Yellowstone  River,  restrict 
use  for  recreational  and  agricultural  purposes. 

The  bacteriological  quality  of  the  water  of  the  m.ajor  rivers  is  good. 

However,  wastewater  discharges  to  these  rivers  should  be  limited  in  order  to 
maintain  this  existing  high  quality. 
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The  physical  and  chemical  quality  of  the  waters  and  streams,  with  the 
exception  of  the  Yellowstone  and  Tongue  Rivers,  is  poor.  Even  though  the 
wastewnter  discharged  to  these  streams  receives  secondary  treatment,  the 
salinity,  suspended  seciment,  and  in  some  cases  sodium  levels  are  excessive. 
These  ma aerials  are  primarily  the  result  of  natural  ncnpoint  sources  which 
are  not  amendable  to  conventional  control  practices.  The  adoption  of  improved, 
construction  and  farming  techniques  will  help  alleviate  the  problem.  However 
natural  geological  factors  will  continue  to  cause  elevated  salinity  ard  * 
sediment  levels. 


KMle  not  presently  a significant  problem,  dewatering  of  streams  and 
depletion  of  groundwater  systems  may  have  a major  impact  in  the  future.  In 
surface  water  systems,  dewatering  aggravates  the  already  marginal  salinities 
^d  ^verely  affects  fisheries  and  the  suitability  of  the  water  for  irrigation. 
Ine  Draft  EIS  on  the  Yellowstone  River  Basin  published  by  the  Department  of 
Natural  Resources  and  Conservation  states,  "However,  even  at  the  low  projected 
level  of  development,  the  quality  of  the  water  (Powder  River)  would  be 
unacceptable  for  irrigation  at  least  one  year  out  of  two."  In  groundwater 
tys terns  where  there  is  limited  recharge  and  slow  water  movement,  dewaterine 
IS  really  the  depletion  of  a natural  resource. 


Groundwater  quality  is  quite  variable  throughout  the  project  area. 
Generally,  the  area  is  characterized  by  high  sodium,  sulfate,  and  bi- 
carbonate levels.  A few  of  the  deeper  wells  show  excessive  fluoride 
concentrations.  Most  of  the  groundwater  is  very  soft  and  in  some  instances 
the  sodimi  levels  may  be  detrimental  to  human  health.  Sodium  levels 
also  limit  the  use  of  the  water  for  irrigation.  Selected  groundwater 
quality  samples  are  given  in  Table  35 . 


Detailed  Water  Quality  Assessment 

The  following  narrative  provides  a more  detailed  summary  of  the  quality  of  the 
water  in  the  project  area.  Infoimation  on  some  of  the  tributary  stre^  ^ 
in  tyoming  has  been  included  because  it  is  difficult  to  evaluate  a river 
system  along  political  boundaries.  The  map  in  Figure  19  shows  the  location  of 
the  water  quality  san^ling  stations.  The  criteria  against  which  measured  values 
were  compared  ere  shown  in  Table  36 . 


Yellowstone  River  - Laurel  to  Sidney 


This  reach  of  the  Yellowstone  River  has 
stations . 


eight  active  water  quality  monitoring 


Turbidity 


e - . Turbidity  had  an  average  increase  from  20  JTU's  at  Laurel  to  117  JTU's  at 
^dney.  The  biggest  jump  (about  40  JTU's)  occurred  between  Miles  City  and  Terry, 
increase  can  be  attributed  primarily  to  the  Power  River. 

Suspended  Solids 

solids  violated  the  proposed  coal  industry  permits  limit 
70  mg/1  at  all  stations.  Again,  the  largest  increase  (188  to  711  mg/1 
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at  Miles  City 


Table  36  . 


Table  36  . Criteria  used  to  evaluate  the 
Yel lowstone-Tongue  208  area. 

water 

qua  1 i ty  data  for  the 

Pa  rameter 

C r i ter  1 a 

Source 

00 

5.0  and  7.0 

mg/ 1 

State  Standard 

pH 

6.5  and  9.0 

S .S. 

Turbid! ty 

10 

s.s. 

Total  Suspended  Solids 

70  mg/1 

Coa 1 permit  limit 

Chloride 

250  mg/1 

wnc 

Sul  fate 

250  mg/1 

WQC 

F 1 our i de 

1.4  and  2.4 

mg/1 

Drinking  water 

Total  dissolved  solids 

500  mg/1 

WQC 

Total  N 

0.6  mg/1 

Corva 1 1 i s 

NO3-N 

10  mg/1 

woe 

Phos-Tota 1 

.05  mq/1 

Co  r va 1 1 is 

Fecal  col i form 

200  col/100 

ml 

WQC 

D 1 s sol ved  arsen i c 

50  ug/1 

WQC 

Total  a rsen i c 

50  ug/1 

WQC 

0 i s so  1 ved  ba  r i um 

1000  ug/1 

WQC 

Di  ssol ved  Beryl i um 

1 1 ug/ 1 

WQC 

Total  bery 1 i um 

1 1 ug/1 

WQC 

Di ssol ved  boron 

750  ug/1 

WQC 

Total  boron 

750  uq/1 

WQC 

Di  ssol ved  cadmi um 

10  ug/1 

woe 

Total  cadmi um 

10  ug/1 

woe 

Dissolved  chromium 

50  ug/1 

WQC 

Total  chromium 

100  ug/1 

WQC 

Dissolved  copper 

50  ug/1 

WQC 

Total  Copper 

50  ug/1 

WQC 

0 i s so  1 ved  i non 

300  ug/1 

WQC 

Total  I ron 

1000  ug/1 

WQC 

Dissolved  lead 

50  ug/1 

WQC 

Total  lead 

100  ug/1 

WQC 

Dissolved  manganese 

50  ug/1 

WQC 

Dissoved  zinc 

50  ug/1 

WQC 

Tota 1 z i nc 

90  ug/1 

WQC 

D i s so  1 ved  se 1 en i um 

10  ug/1 

WQC 

Total  selenium 

10  ug/1 

WQC 

D 1 s so  1 ved  silver 

50  ug/1 

WQC 

Dissolved  mercury 

.05  ug/1 

WQC 

Total  mercury 

.05  ug/1 

woe 
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average)  occurred  bet\veen  Miles  City  and  Terry.  It  can  be  assumed  that  the 
Powder  River  is  the  largest  contributor.  From  Terry  to  Sidney  the  suspended 
solids  decreased  from  711  to  372  mg/1. 

Sulfate 


Sulfate  exceeded  the  criteria  of  250  mg/1  at  five  of  the  seven  stations, 
increasing  at  an  average  rate  of  33  mg/1  at  Laurel  to  154  m.g/1  at  Sidney. 

The  largest  increase  (81  to  154  mg/1)  occurred  between  Huntley  and  Meyers 
and  can  be  attributed  to  the  Bighorn  River. 

Total  Dissolved  Solids 


Total  dissolved  solids  (TDS)  followed  a similar  pattern  to  that  of 
sulfate,  exceeding  500  mg/1  at  five  of  the  stations  and  increasing  from 
174  mg/1  at  Laurel  to  464  mg/1  at  Sidney,  with  the  largest  increase  occurring 
between  Huntley  and  Meyers  (119  mg/1  increase) . This  increase  can  be 
attributed  to  the  Bighorn  River. 

Nutrients 


Both  total  nitrogen  and  total  phosphate  exceeded  the  criteria  at  all 
stations,  with  the  station  near  Terry  recording  the  highest  average  for 
both  elements  (1.2  mg/1  for  nitrogen  and  0.38  mg/1  for  phosphate). 

Fecal  Conform 


Fecal  conform  samples  were  higher  than  standards  at  all  stations,  with 
Huntley  having  the  highest  average  (2008  col/lOOml) . This  may  be  attributed 
to  the  Billings  sewage  treatment  plant  which  was  being  upgraded  during  this 
period. 

Metals 


The  metals  that  exceeded  the  criteria  were  total  copper,  dissolved  iron, 
total  iron,  dissolved  manganese,  total  manganese,  total  zinc,  dissolved 
mercury  and  total  mercury.  Only  total  iron  seemed  to  show  a general 
increase  from  Laurel  to  Sidney.  Two  high  dissolved  mercury  values, 

3.00  ug/1  at  Forsyth  and  4.60  ug/1  at  Sidney,  were  observed.  There  are 
no  known  point  sources  for  mercury. 

Tributaries  to  the  Yellowstone  River  Near  Confluence 


Between  Laurel  and  Sidney  there  are  seven  tributaries  to  the  Yellowstone 
that  are  sampled  on  a regular  basis.  The  tributaries  range  from  Fly  Creek 
with  a mean  flow  of  21  cfs  to  the  Bighom  River  (the  largest  tributary  to 
the  Yellowstone)  which  averaged  5319  cfs. 

Turbidity 

Turbidities  ranged  from  an  average  of  20  JTU's  at  Armells  Creek  to 
758  on  the  Powder  River. 
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Suspended  Solids 

Suspended  solids  v.ere  collected  at  only  two  stations  with  126  mg/1 
average  on  the  Tongue  River  being  the  high  v^alue. 

Sulfate 


Sulfates  varied  from  241  mg/1  average  on  the  Tongue  River  to  1651 
mg/1  on  Armells  Creek. 

Total  Dissolved  Solids 

All  stations  exceeded  the  500  mg/1  criteria  for  TDS  with  Armells 
Creek  hiaving  the  highest  average  at  2832  mg/1. 

Nutrients 


The  Powder  River  had  the  highest  values  for  both  Total  Nitrogen  and 
Phosphates  at  2.2  mg/1  and  0.67  mg/1  resepctively. 

Fecal  Conform 


Fecal  conform  is  collected  at  only  three  stations  vvlth  the  Tongue 
River  having  the  highest  average  at  221  col/lOOml. 

Metals 


Total  iron,  manganese,  zinc  and  mercur>"  are  the  metals  which  violate 
the  criteria  most  often.  A high  average  of  49,257  ug/1  total  iron, 

1008  ug/1  manganese,  and  251  ug/1  zinc  were  all  found  on  the  Povv'der  River. 
NSercury  averaged  0.23  ug/1  on  Rosebud  Creek. 

Since  the  same  parameters  show  very  little  change  at  Meyers,  Fors>'th  and 
near  Miles  City  on  the  Yellowstone,  the  tributaries  Sarpy,  Annells  and 
Rosebud  Creek  appear  to  have  little  effect  on  the  Yellowstone  at  tliis  time. 
The  Bighorn  and  Powder  Rivers  appear  to  have  the  largest  effect  on  the 
Yellowstone  River- -the  Bighorn,  because  of  its  large  flow,  and  the  Powder 
River,  because  of  its  high  concentrations. 

Powder  River  and  its  Tributaries 


Ten  stations,  four  of  which  are  on  the  main  stem  of  the  Powder  River, 
were  examined  for  this  report. 

Turbidity 

Turbidity  on  the  main  stem  is  high  with  the  station  at  Arvada  having 
the  highest  average  (1665  JTU's).  The  station  near  Locate,  the  farthest 
downstream  station,  had  an  average  of  758  JTU's.  The  tributaries  generally 
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had  low  turbidity  averages,  except  for  the  Salt  Creek  station  which  averaged 
1400  JTU’s. 

Suspended  Solids 

Suspended  solids  v;ere  analyzed  at  only  three  stations  with  the  station 
at  Moorhead  having  the  highest  average  (1456  mg/1) . 

ChJLorides 


Chlorides  were  above  the  criteria  of  250  mg/1  at  only  two  stations-- 
one  on  the  Powder  at  ixv^ada  (270  mg/1)  and  the  other  near  Sussex  on  Salt 
Creek  (1152  mg/1) . 

Sulfates 


Sulfates  exceeded  the  limit  of  250  mg/1  at  all  but  one  station  with 
the  highest  average  (1642  mg/1)  near  Kaycee  on  the  South  Fork  Powder  River. 

Fluorides 


Fluorides  averaged  2.66  mg/1  near  Sussex  on  Salt  Creek. 
Total  Dissolved  Solids 


Total  dissolved  solids  were  high  at  all  stations  except  for  the 
station  at  Ucross  on  Piney  Creek  (308  mg/1) . The  liighest  value  on  the 
Powder  was  2006  mg/1  at  Arvada,  wkile  its  tributary,  Salt  Creek,  had  the 
highest  tributary  average  (4277  m.g/1) . 

Nutrients 

Nutrients  were  high  at  most  stations.  The  station  at  Arvada  on  the 
Powder  River  had  only  one  analysis  for  total  nitrogen,  however,  that 
value  was  21  mg/1,  which  is  extremely  high.  The  next  downstream  station 
(at  Moorhead)  had  an  average  of  2.2  mg/1  for  31  values  for  total  nitrogen 
and  a high  of  8.8  mg/1.  Total  phosphates  highest  average  w^as  at  the 
Moorhead  station  (0.52  mg/1). 

Fecal  Conform 


Fecal  colifoim  exceeded  the  criteria  of  200  col/100  ml.  at  most 
stations  (but  not  by  much)  with  the  station  on  the  Powder  River  at 
Arvada  having  the  highest  average  (660) . 

Metals 


Of  the  metals  which  violated  the  criteria,  total  iron,  total  manganese 
and  total  zinc  had  averages  above  the  criteria  at  all  Powder  Fiver  stations 
at  which  they  were  analyzed.  The  highest  average  total  iron  and  total 
zinc  values  (with  more  than  one  value)  was  at  Moorhead  (83,800  ug/1  and 
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442  ug/1  respectively) . The  station  near  Locate  had  the  highest  manganese 

average  (1000  ug/1) . The  EPA- funded  station,  South  Fork  Powder  River 

near  Kaycee,  had  the  highest  average  violations  of  metals  (iron  - 135,958  ug/1, 

mercuT)’  - 0.4  ug/1,  copper  - 160  ug/1,  chromium  - 120  ug/1  and  cadmium  - 

20  ug/1)  of  all  the  tributaries  and  main  stem  streams.  However,  the 

average  flew  was  11  cfs;  therefore,  the  total  loading  nay  not  be  significant. 

Tongue  River  and  its  Tributaries 

Nine  stations,  seven  of  which  are  on  the  main  stem  of  the  Tongue 
River,  were  examined  for  this  report. 

Turbidity 

The  average  turbidity  ranged  from  four  JTU's  near  Da>i:on  to  181 
JTU's  at  Miles  City.  Tlie  largest  increase  of  151  JTU's  comes  between 
stations  at  the  Tongue  below  Brandenberg  and  the  Tongue  at  Miles  City. 

Suspended  Solids 


Suspended  solids  increased  from  43  mg/1  to  126  mg/1  between  the 
Tongvie  below  Brandenberg  bridge  and  the  Tongue  at  Miles  City. 

Sulfate 


Sulfates  had  the  biggest  jump  from  72  mg/1  to  179  m.g/1  bet^s'een  the 
Tongue  at  Monarch  and  the  Tongue  at  the  State  line. 

Total  Dissolved  Solids 


The  largest  increase  of  TDS  (273  mg/1  to  469  m.g/1)  occurred  bet\veen 
the  Tongue  at  Monarch  and  the  Tongue  at  the  State  line. 

Niitrients 


Nutrients  had  their  biggest  increase  between  the  Tongue  below  Brand- 
enberg and  the  Tongue  at  Miles  City. 

Fecal  Coliform 


Goose  Creek  below  Sheridan  had  the  highest  concentration  of  fecal 
coliform  with  an  average  of  29,850  col/ml.  This  may  be  attributed  to  the 
Sheridan  sewage  treatment  plant. 

Metals 


Total  iron  and  total  manganese  had  averages  higher  than  the  criteria 
at  several  stations  with  iron  having  an  average  value  of  19,419  ug/1  on 
the  Tongue  at  Miles  City. 
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Tlie  sijpportive  YTAPO  report  on  water  quality  contains  information  from  the 
results  of  several  hundred  water  quality  samples  taken  by  the  U.  S.  Geological 
Survey  at  3S  locations  and  by  the  state  or  the  ITAPO  at  11  locations . Data 
on  irrigation  return  flov/s  and  on  tW'O  specia.l  sampling  runs  down  the 
Tongue  and  Powder  Rivers  are  also  included. 

Violations  of  Criteria 


The  data  indicate  that  the  criteria  listed  in  Table  36  have  often  been 
exceeded  at  the  stations  within  the  ITAPO  area.  The  average  m.easurem.ent , 
as  well  as  the  maximum  value  m.easured,  exceeds  the  criteria  for  many  of  the 
parameters  and  sampling  sites  listed.  In  a few  cases,  relatively  high  concentrations 
of  pollutants  were  measured,  but  apparently  some  of  this  data  was  not  accessible  to 
the  analysis  program.  This  shows  the  monitoring  stations  are  not  intended  to 
identity  sources  of  pollution  but  form  the  base  for  detecting  general  changes 
in  water  quality.  TMs  information  could  be  used  to  direct  additional  studies 
to  help  pinpoint  the  problem  areas. 

In  spite  of  the  large  numbers  of  criteria  violations  indicated, 
the  YTAPO  does  not  know  of  a case  in  which  the  data  from  the  sampling 
sites  can  be  used  to  document  man- induced  pollution  in  a statistically 
valid  method.  There  are  several  apparent  sources  of  man- induced  pollution 
including  those  documented  by  the  special  storm  drain  and  irrigation  return 
flow  samples  taken  by  the  YTAPO  showing  elevated  levels  of  man- induced 
pollutants.  However,  the  data  from  the  federal  or  state  funded  sampling 
sites  cannot  be  used  to  show  the  effects  of  man- induced  sediment  or  other 
pollutants . 

As  a result,  the  YTAPO  has  concluded  that  with  the  exceptions  of 
localized  problems,  it  is  not  possible  to  conclusively  prove  that  the 
waters  of  the  project  area  are  not  already  in  compliance  with  the  1983 
goals  of  the  Clean  Water  Act  Amendments.  Although  by  some  standards 
the  Powder  River  and  many  of  the  small  tributaries  to  the  Tongue  and 
Yellowstone  Rivers  do  not  meet  the  goal  of  fishable  and  swimmable  waters, 
the  clause  "...  wherever  attainable,"  provides  adeqioate  relief  from  the 
strict  interpretation  of  the  goals.  It  is  apparent  (but  not  documentable 
in  a statistically  valid  fashion)  that  the  quality  of  the  waters,  with 
the  above  mentioned  exceptions,  are  as  good  or  better  than  they  were  prior 
to  the  intrusion  of  the  white  settlers. 

Classification  of  Streams 


Due  to  the  measured  nonpoint  source  total  dissolved  solids  loadings, 
all  streams  in  the  study  area  are  considered  to  be  water  quality  limited, 
including  the  Yellowstone  River  below  the  Bighorn  River. 

Nonpoint  Sources 

It  is  easiest  to  describe  nonpoint  source  problems  on  a drainage 
basin-by-drainage  basin  basis  instead  of  attempting  to  describe  them 
on  a source-by- source  basis. 
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The  TONGUE  RIVER  currently  does  not  have  severe 
nonpoint  source  problems.  However,  due  to  its  relatively 
high  water  quality,  the  potential  for  future  impact  is 
high.  The  major  anticipated  problems  are  increased  sediment 
loads  due  to  consti'ucticn  or  mining  related  activities  near  the 
river  char.nel,  and  increased  salinity  levels  due  to  the 
modification  of  groundwater  recharge  areas  by  miinir-g  and  an 
increase  in  irrigation  return  flows. 

The  PCV/DER  RIITR  currently  has  high  salinity  and 
sediment  loads  caused  by  man- aggravated  natural  sources. 

The  actual  contribution  due  directly  to  man  is  reason- 
ably small  and  difficult  to  isolate.  The  current  sedi- 
m.ent  load  of  the  Powder  River  is  quite  high.  Thus,  it 
mny  not  be  possible  to  measure  any  increased  sediment 
load  due  to  man's  future  activities.  In  fact,  the 
construction  of  Moorhead  reservnir  or  similar  structure 
might  reduce  sediment  transport.  Part  of  this  reduction 
in  sediment  transport  would  be  due  to  trapping  the  upstream 
contribution  of  sediment.  Part  of  it  would  be  due  to  controlled 
flow  levels  whdch  would  reduce  the  potential  for  eroding  and 
transporting  sedim.ent.  The  potential  for  elevated  salinity 
levels  in  the  Powder  River  is  quite  severe.  Existing  salinity 
levels  make  the  water  marginal  for  irrigation  by  nonnal 
definition  even  though  it  is  being  used  relatively  successfully 
by  property  owners  adjacent  to  the  river.  Energy  related 
development  and/or  the  expansion  of  irrigation  could  cause 
salinity  levels  to  rise  to  the  point  v-fiere  crop  yields  would 
be  adversely  affected.  The  selective  use  of  the  better  water 
in  the  tributary  area,  (hyoming)  and  evaporative  losses  from 
reservoirs  (such  as  the  proposed  Nfoorhead  reserv'oir)  would 
elevate  salinity  levels. 

Similar  problms  could  occur  on  smaller  streams.  Otter  Creek 
near  Ashland  and  Pumpkin  Creek  between  Broadus  and  Miles  City  have  a 
high  potential  for  disruption  by  energy  related  activities. 

A factor  which  may  assist  in  controlling  future  water  quality  is 
that  during  normal  critical  low  flow  periods,  most  smaller  tributaries 
are  dry  and,  therefore,  do  not  contribute  high  dissolved  solids  or 
sediment  loads  to  the  main  rivers.  Conversely,  however,  there  is  no 
contribution  of  higher  grade  dilution  v.titer. 

Water  Quality  Problem  iAreas 

The  primaiy  \vater  quality  problem  in  the  YTAPO  area  is  the  high 
contribution  of  sedimient  and  salts  to  streams  due  to  natural  conditions. 
Many  people  would  not  classity  this  as  pollution. 
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There  are  several  localized  sources  of  man- induced  pollution: 

1)  Household  wastewater  resulting  from  seepage  from  septic  tank  systems 
(or  frcFi  the  lack  of  septic  tank  systems)  near  urban  areas.  The  four  major 
problem  areas  have  been  or  soon  will  be  corrected  --  Ashland,  Rosebud,  suburban 
Miles  City,  suburban  Baker, 

2)  Partially  treated  human  V'astewater  resulting  from  malfunctioning  municipal 
wastewater  treatment  systems.  The  major  problem  areas,  Forsyth  and  Ekalaka,  are 
being  corrected  or  brought  up  to  tolerable  standards. 

3)  Saline  groundwater  resulting  from  improper  irrigation  practices  is  a problem 
in  many  irrigated  areas  along  the  Yellowstone  Valley.  It  is  especially  noticeable 
near  Hysham  and  the  east  edge  of  Miles  City.  Corrective  actions,  including 
subsurface  drainage,  may  result  in  the  discharge  of  moderately  saline  water 

to  surface  drainages. 

4}  Irrigation  return  flows  will  provide  a continuous  source  of  moderately 
saline  water  and  occasionally  elevated  levels  of  nutrients.  Management  practices 
can  moderate  but  not  eliminate  these  sources. 

5)  Stoim  water  runoff  from  urban  areas  and  industrial  developments  will 
increase  in  the  future.  Currently  Miles  City  and  Colstrip  are  the  only  areas 
with  developed  storm  drains.  Data  from  Miles  City  (included  in  a supportive 
report)  indicates  high  fecal  coliform.  levels  in  the  storm  water  discharges. 

6)  Runoff  from  disturbed  areas  contributing  high  sediment  loads  during 
intense  storm  events. 

Water  quality  problems  wall  increase  as  the  area  becomes  more 
developed.  The  t^es  of  problems  anticipated  in  the  future  include 
those  listed  below.  Due  to  the  inability  to  predict  the  exact  type 
and  amount  of  development,  it  is  not  possible  to  provide  a quantified 
predicition  of  future  pollutants. 

1)  Salinity  will  increase  due  to  irrigation  expansion  and  to  the  movement 
of  groundwater  through  mined  areas  before  reaching  the  river. 

2)  The  movement  of  groundwater  through  mined  areas  will  also  cause  a change 

in  the  ratios  between  the  various  ions  --  probably  an  increase  in  the  proportion 
of  magnesium, 

3)  The  selective  storage  or  diversion  of  the  water  from  the  higher  quality- 
tributaries  of  the  Powder  River  in  tyoming  would  result  in  a major  increase  in  -the 
salinity  of  the  Powder  River  in  Montana. 

4)  The  construction  of  additional  coal  conversion  facilities  (electrical 
generation  or  gasification)  would  involve  disposal  of  large  quantities  of  residual 
wastes  --  primarily  sludge  of  various  types  --  whach  could  cause  long  term 

wnter  quality  problems  through  leaching. 
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Mid- Yellowstone  208  Program 


The  Mid-Yellov/stor.e  208  undertook  several  special  rater  quality  studies  to 
investigate  suspected  problem  areas.  These  studies  are  briefly  described  in 
the  following  section. 

Clarks  Fork  of  tl'.e  Yellov. stone  River 


This  study  ras  undertaken  to  determine  v/hether  observable  changes  in  water 
quality  and  associated  biota  in  a stream  could  be  related  to  agricultural  land- 
use  practices.  Three  reaches  in  the  Clarks  Fork  of  the  Yellowstone  River  drainage 
were  selected  for  monitoring,  representing  dryland  farming,  rangeland,  and  irrigation 
(see  Figure  20).  Streams  sampled  included  the  North  Fork  of  Dry  Creek  (rangeland), 
the  North  Fork  of  Fiv^emile  Creek  (dty'land  farming) , and  the  Clarks  Fork  Yellowstone 
River  mainstem  (irrigation).  Sampling  sites  were  established  upstream  and  downstream 
of  each  stream  reach. 

During  the  April  25  through  October  31,  1976  period,  the  sites  were  sampled 
as  follows: 

1)  Ten  to  twelve  times  each  for  certain  water  quality  parameters,  including 
total  suspended  solids,  specific  conductance,  fecal  coliforms,  ortho -phosphate, 
nitrate-nitrogen,  turbidity,  and  temperature.  Discharge  was  estimated  where 
possible. 

2)  Three  times  each  for  benthic  organisms  including  aquatic  invertebrates 
and  attached  algae  (periphyton) . 

3)  Thnee  tim.es  each  for  natural  substrates  (primarily  rocks  in  the  streams) 
with  attached  periphyton  in  order  to  estimate  chlorophyll  concentrations  and 
thereby  periph>d:ic  standing  crop  or  biomass.  This  was  done  to  obtain  some 
insight  into  the  level  of  primary  production  at  each  site. 

Conclusion 


With  the  exception  of  the  North  Fork  of  Fivemile  Creek,  of  the  rater 
quality  parameters  measured,  changes  in  total  suspended  solids  and  turbidity 
were  most  significant.  Downstream  concentrations  were  several  times  higher 
in  the  North  Fork  of  Dry  Creek  than  at  the  upstream  site.  There  was  also 
a distinct  downstream  drop  in  periphyton  biomass  as  measured  by  chlorophyll 
concentrations.  Nforeover,  the  benthic  population  was  depressed  downstream. 

Total  suspended  solids,  specific  conductance,  and  water  tBnperature 
increased  slightly  in  the  study  reach  of  the  Clarks  Fork  River.  Very  high 
concentrations  of  total  suspended  solids  during  the  spring  depressed  the 
periphyton  and  benthic  coiranunities  at  both  sites.  Significant  recovery' 
occurred  later  in  the  year.  Slightly  higher  periphyton  levels  downstream 
were  suggestive  of  some  nutrient  enrichment,  although  nutrient  measurements 
were  inconclusive. 
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SCALE  OF  MILES 


Columbus  Groundvvater  Study 


A second  investigation  dealt  with  groundwater  quality  related  to  an 
industrial  area  near  Columbus,  Montana.  One  objective  of  this  investigation 
was  to  define  the  extent  and  degree  of  groundwater  degradation  frcm.  the  old 
sodium.  cIxrom.ate  waste  pile  at  tJie  Mouat  Industries  chjrom.e  ore  processing 
facilities.  The  second  objective  vas  to  determine  the  effect  on  groundwater 
quality-  of  Tim.ben-.eld' s glue  machine  waste  disposal  practices.  The  item 
of  primaty'  interest  was  the  effect  of  Timberw'eld' s wash  waste  disposal  pit 
on  the  quality  of  groundwater. 

Conclusions  and  Recommendations 

1)  Groundwater  in  the  study  area  is  and  wall  continue  to  be  seriously 
degraded  by  sodium  dichromate  present  in  the  soil  profile  at  the  site  of  the 
old  hfouat  operations. 

2)  The  pollutant  plume  is  gradually  moving  southeast  of  the  site  and  will 
eventually  reach  the  Yellowstone  River.  There  was  insufficient  data  to 
accurately  estimate  when  the  plume  would  reach  the  river. 

3)  The  concentrations  of  chiTomdum  in  most  of  the  study  area  exceed  the 
0.05  m.g/1  drinking  water  standard.  Therefore,  groundwater  in  the  area  should 
not  be  used  for  domestic  purposes. 

4)  The  use  of  groundwater  for  stockwatering  should  be  approached  with  caution. 
Groundwater  with  the  high  chromium  concentrations  should  not  be  used  for  stock-water. 

5)  The  contamination  does  not  appear  to  presently  degrade  the  Yellowstone  River. 
L'owever,  should  the  pollutant  plime  continue  migration  in  its  present  direction 
at  the  concentrations  recorded  in  this  study,  the  discharge  of  groundwater  to  the 
Yellow'stcne  might  eventually  have  a deleterious  effect  on  aquatic  life  in  the 
river. 

6)  It  is  estimated  that  frcm  10,000  to  17,000  years  would  be  required  for  the 
dichromate  at  the  old  Nbuat  site  to  be  removed  by  natural  processes.  It  would 
take  considerably  more  time  for  the  groundwater  and  soil  between  the  old 
chromate  pile  and  the  Yellowstone  River  to  return  to  natural  conditions. 

7)  A continuous  groundwater  and  surface  water  monitoring  program  should  be 
maintained  on  the  dichromate  problem. 

8)  It  is  concluded  that  the  Timberweld  waste  pit  was  not  degrading  groundwater 
under  the  conditions  present  at  the  time  of  this  study.  It  is  recommended  that 
a limited  m.onitoring  program  be  established  to  monitor  phenol  content  in  the 
groundwater  in  the  study  area  if  present  disposal  practices  continue. 
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Duck  Creek  Area  Groundv.ater  Study 

The  objective  of  this  study  vas  to  define  tlie  existing  quality  of  ground- 
water  in  the  terrace  deposits  north  of  the  confluence  of  Duck  Creek  ’<vlth  the 
Yellowstone  River  approximately  five  miles  southwest  of  Billings. 

The  original  purpose  of  this  investigation  v,as  to  define  the  baseline 
quality  of  groundwater  in  the  study  area.  It  is  anticipated  that  this  area 
may  one  day  be  intensely  developed  for  m.obile  homie  housing  with  septic  tank 
drainfield  systems  for  the  disposal  of  wastewater.  The  Yellowstone  County 
Sanitarian  requested  data  to  establish  the  existing  quality  of  groundwater  in 
the  area  before  such  development. 

Because  of  lim.ited  funds,  existing  wells  had  to  be  used  to  obtain  water 
quality  data.  Therefore,  a baseline  could  not  be  established  in  the  undeveloped 
part  of  the  study  area. 


Big  Timber  Groundwater  Study 

The  objective  of  this  study  was  to  determine  the  influence  of  the  Big 
Timber  Lagoon  on  the  quality  of  local  groundwater  used  for  domestic  purposes.  The 
lagoon  is  located  approximately  0.5  miles  northeast  of  Big  Timber,  Montana, 
near  the  confluence  of  the  Yellowstone  and  Boulder  Rivers. 

A total  of  six  existing  wells,  eight  new  wells,  and  one  spring  v;ere 
sampled  twice  during  the  study  period. 

Conclusions 

1)  The  Big  Timber  Lagoon  is  leaking,  and  area  groundwater  in  the  terrace 
and  Boulder  River  alluvial  deposits  is  being  slightly  degraded. 

2)  The  degradation  does  not  pose  a health  hazard  to  individual  wells  and 
water  systems  in  the  vicinity  of  the  lagoon  under  present  conditions.  Nitrate 
nitrogen  concentrations  were  well  within  the  10  mg/1  drinking  water  limit. 

3)  Movement  of  groundwater  in  the  terrace  and  alluvial  deposits  is  generally 
northeast  and  east  from  the  lagoon  towards  the  Boulder  River.  Limited  sampling 
on  the  Boulder  River  did  not  show  that  the  river  was  being  adversely  affected 
by  groundwater  flow  from  the  lagoon. 
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f.  Indian  2G8  Programs 


Tlie  six  Indian  208  programs  were  initiated  on  the  following  reserv'ations : 
Blackfeet,  Northern  Cheyenne,  Crow,  Fort  Belknap,  Rocky  Boy,  and  Fort  Peck.  These 
resen’ations  are  located  on  the  map  sho^vn  in  FigLire  21.  The  various  Indian  208 
prograns  are  discussed  in  the  following  section. 

(1)  Blackfeet  208  Program 

Beginning  in  1978  the  Blackfeet  Tribe  contracted  vdth  the  U.  S.  Fish  and 
Wildlife  Service  to  develop  a water  quality  management  plan  that  vvould  be  consistent 
with  the  objectives  of  the  Clean  Water  Act  (Section  208)  and  responsive  to  local 
needs.  The  objectives  of  this  effort  were  the  follov/ing: 

- To  gather  baseline  w^ater  quality  data  from  all  of  the  major  drainage  areas 
of  the  Blackfeet  Reservation,  Montana 

- To  verify  suspected  sites  of  envirorjnental  degradation  which  lead  to  water 
quality  deterioration 

- To  identify  unknown  sites  of  consequence  which  are  resulting  in  water  quality 
degradation 

- To  draft  regulation  standards  to  guide  in  alleviating  present  water  quality 
problems  and  to  assist  in  preventing  future  problems  resulting  from  alleged 
poor  land  use  practices. 

Water  quality  sampling  was  conducted  three  to  four  times  during  1979  at 
each  of  21  stations  for  17  param.eters.  The  sampling  station  locations  are 
described  in  Table  37. 

The  draft  report  indicated  there  were  existing  or  potential  problems  in 
the  following  areas: 

Streambed  alteration  - Little  Badger  Creek  is  adversely  affected 
by  stream,  channelization  and  other  streams  are  affected  by  construction  practices . 

Stream  dewatering  - Irrigation  use  seriously  dewaters  Birch  Creek, 

Two  Nfedicine  River,  and  Swiftcurrent  Creek. 

Forestry  - Timber  harvesting  practices  have  caused  problems  with 
stream  sedimentation  and  elevated  water  temperatures.  An  example  of  a serious 
problem  in  this  regard  is  a clearcut  area  location  on  the  east  side  of 
U.S.  Highway  89  north  of  the  St.  Mary  Ridge.  This  area  has  been  burned  and 
replanted  unsuccessfully  three  times  sLnce  1967. 

Oil  drilling  and  mining  - An  example  of  adverse  water  quality  impacts 
is  in  Cut  Bank  Creek,  downstream  from  Glacier  National  Park. 
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FIGURE  21 


INDIAN  RESERVATIONS  IN  MONTANA 


Reservation 

LAiiD  Area 

( s q . n i 1 e s ‘J 

PoPULATiCN 
(BlA,  ^'2) 

Blackf ee t 

1485.4 

6,216 

Crow 

2428  . 5 

4 ,208 

Flathead 

1943  . 7 

2,853 

Fort  Belkr.ap 

962  . 6 

1,938 

Fort  Peck 

1507.6 

5,015 

Northern  Cheyenne 

677  . 5 

2,683 

Rocky  Boys 

168.1 

1,244  - 
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Table  37 


Blackfeet  208  Water  Qiiality  Sampling  Stations 

Birch  Cr.  1 (BCl)  - Tne  size  of  the  creek  at  this  pcint  varies  v/idely  in 

relation  to  the  amount  of  water  being  withdrawn  for  irrigation.  It  has 
a reck  and  pebble  bottom  with  a wide  channel,  partially  due  to  a flccd 
several  years  ago. 

Birch  Cr.  2 (BC2)  - Approximately  15  miles  above  BCl;  bottom,  is  roclcy  vath 
some  areas  of  solid  shale.  Some  sediment  along  channel  due  to  the 
cutting  away  of  some  dirt  banJes  upstream.  Fair  sized  stream,  varies 
with  irrigation  needs. 

Badger  Cr.  1 (BGl)  - Stream  channel  very  wide  due  to  flooding;  rock, 

pebble  bottom.  At  low  flow,  channel  splits  into  many  smaller  ones. 

Flow  varies  according  to  irrigation  needs,  but  not  as  much  as  BCl. 

Badger  Cr . 2 (BG2)  - Approximately  18  miles  above  BGl.  Rocks,  pebble 
bottom,  good  flow.  Good  channel,  stable  banks. 

Cut  Bank  Cr.  1 (CBl)  - Grass-lined  banks,  sane  cutting  action  by  stream. 
Silt,  pebble  bottom,  good  flow. 

Cut  Bmik  Cr.  2 (CB2)  - Rock,  pebble  bottom,  good  flow.  Trees  and 
brush  along  bank,  looks  pretty  stable. 

Cut  Band:  Cr.  5 (CBS)  - Rock,  pebble  bottom , good  flow,  deep  run  just 
above  bridge.  Brush  along  banks,  fairly  stable. 

Divide  Cr . 1 (DVl)  - Pebble  bottom.,  fair  flow,  approximately  10 
feet  wide,  some  brush  along  bank. 

Divide  Cr . 2 (DV2)  - Rock,  pebble  bottom,  fair  flow,  approximately  10 
feet  wide.  Stream  has  been  channelized.  Bare,  rocky  banks. 

Milk  River  1 (MRl)  - Rock,  pebble,  silt  bottomi.  Good  flow,  chanjiel  veiy 
stable  with  brush  and  grass  along  banks. 

Midvale  Cr.  1 (MVl)  - Rock,  pebble  bottom,  some  silt.  Riffles  and  pools, 
fairly  stable  banks,  some  undercutting.  Som.e  flood  damage.  10-15 
feet  ;>dde. 

Midvale  Cr . 2 (MV2)  - Rock,  pebble  bottom.,  some  areas  of  solid  shale. 

Som.e  flood  damage.  8-10  feet  wide. 

Swiftcurrent  Cr.  1 (SCI)  - Rock,  pebble  bottom,  flow  varies  with  releases 
from  Sherburne  Dam.  Channel  wide,  bare,  due  to  bridge  construction. 


Table  37  (continued) 

Blackfeet  208  Water  Quality  Sampling  Stations 


Swiftcurrent  Cr.  2 (SC2)  - Rocky  bottom,  deep  run  at  U.S.G.S.  gauge  house. 
Water  level  varies  with  releases  from  Sherburne  Dam. 

St.  i^jary-  River  1 (SMI)  - Ver>^  good  constant  flow.  Rock,  pebble  bottom., 
fairly  good  banks;  som.e  damage  due  to  channelization  for  bridge 
construction. 

St.  Mar>'  River  2 (SM2)  - Very  good,  constant  flow.  Excellent  banks;  trees, 
brush.  Mostly  riffles  and  runs,  rock,  pebble  bottom. 

Tvv'o  Medicine  River  1 (TMl)  - Rock,  pebble,  silt  bottom;  slow,  deep  run 

above  bridge;  fairly  open  banks.  Flow  varies  in  response  to  irriga- 
tion needs. 

Two  Nfedicine  River  2 (TM2)  - Rock,  pebble  bottom.  Very  open  channel,  little 
or  no  cover;  some  cutting  aivay  of  banks.  Flow  varies  with  releases 
from  Tv\U  Medicine  reservoir. 

Willow  Cr.  1 0^1)  " Brush  and  grass  along  banks.  Flow  is  quite  slow. 
Pebble,  silt  bottom;  fair  amounts  of  aquatic  gro^rth. 

Willow  Cr.  2 0VL2)  - Crassy  banks,  pebble,  silt  bottom;  fair  amount  of 
aquatic  grov,-th.  Sampled  at  end  of  road  just  above  sewage  lagoon 
outlet,  the  Browning,  Montana  city  garage. 

Willow  Cr.  3 0VL3)  - Sampled  above  road.  Fairly  small,  very  grassy 

banks . Rock,  pebble  bottom,  a little  silt,  quite  a bit  of  aquatic 
growth. 
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Livestock  - Grazing  and  confined  feeding  operations  pose  a potential 
for  fecal  colifonn  contamination  of  some  streams  on  the  reservation. 

Dom.estic  \vastewater  - Brc\vning  and  East  Glacier  have  previously 
discharged  polluted  effluent,  but  planning  is  now  underway  to  remed)'  these 
problems.  The  East  Glacier  Lodge  was  also  identified  as  a source  of  elevated 
fecal  conform  concentrations  in  Midvale  Creek. 

Pesticides  and  fertilizers  - No  adverse  affects  were  noted,  but 
problems  may  exist  in  areas  of  intense  irrigation  and  agricultural  use. 

Conclusions  and  Recommendations 

The  draft  208  report  recommended  the  following  set  of  potential  management 
controls; 

Establishment  of  a stream  classification  system. 

Permits  for  stream  and  lakeshore  alterations,  especially  any  work  which 
might  obstruct  fish  passage. 

More  restrictive  logging,  oil  drilling,  and  mining  practices,  especially 
to  minimize  erosion. 

Special  guidelines  for  location  of  intensive  livestock  use  areas  and  individual 
septic  or  holding  tank  systems. 

Further  study  of  the  municipal  wastewater  treatment  problems  at  Browning  and 
East  Glacier. 

(2)  Northern  Cheyenne  208  Program 

The  Northern  Cheyenne  208  Water  Quality  Management  Report  was  completed 
and  submitted  to  the  Yellowstone  Tongue  Areawide  Planning  Organization  (TEAPO) 
on  September  26,  1977.  The  report  documented  the  most  important  water  quality 
problems  and  made  recommendations  for  improvem.ent  of  water  resources  on  the 
447,000  acre  Northern  Cheyenne  Reservation  in  southeastern  ^fontana.  The 
Northern  Cheyenne  208  study  was  financed  by  the  U.S.  EPA  through  a sub -contract 
from  the  YTAPO. 

The  Northern  Cheyenne  208  Report  covered  potential  water  pollution  problems 
from  local  sewage  lagoons,  in  small  recreational  and  livestock  ponds,  from 
certain  soil  t>-pes  in  the  event  of  strip  m.ining,  from  rural  housing  development 
and  other  land  uses  on  the  reservation.  The  report  also  indicated  that  the 
major  threat  to  water  quality  was  from  nearby  and  upstreanv  coal  strip  m-ining, 
energy  conversion  facilities  and  new  agricultural  irrigation  in  the  Tongue  River 
and  Rosebud  Creek  drainages.  These  surface  water  supplies  are  the  most  available 
and  best  quality'  water  sources  for  future  agricultural  or  other  uses  on  the 
reservation.  In  spite  of  a number  of  extensive  energy  impact  studies,  n.o  one 
is  yet  able  to  quantitatively  project  the  cumulative  water  quality  impacts  of 
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proposed  energ>'  and  agricultural  developments.  Protection  of  local  groundwater 
supplies  from  mining  on  or  near  the  reservation  is  also  of  great  concern. 

The  Northern  Chnyerne  208  Report  (Phase  1}  suggests  various  recoirmiendations 
for  water  quality  improvement  or  protection.  A Phase  II  program  w-as  initiated  in 
1978  for  implemLentation  of  those  recommiendatioriS  and  for  additional  planning 
and  studies  as  needed  for  v/ater  quality  management. 

The  areas  of  study  included:  point  source  sewage  lagoon  facilities,  ponds 
and  small  reservoir  water  quality,  mined  land  reclamation  and  water  quality, 
community  and  land  use  planning  for  water  quality,  and  hydrologic  and  water 
quality  data  analyses.  One  of  the  significant  outputs  of  these  studies  was  a 
tribal  water  code  which  was  adopted  by  Tribal  Council  Resolution  on  February  19,  1979, 
The  code  provides  for  a permit  system  to  minimize  adverse  water  quality  impacts 
to  reservation  surface  and  ground  waters. 

Additional  recent  studies  have  focused  on  development  of  a suspended 
sediment  predictive  model  for  the  Tongue  River,  organization  and  publication  of 
the  water  data  base  for  the  reservation  collected  from  1975  - 1980,  and  surface 
water/ground  ;^ter  quality  relationships  in  the  Powder  River  Basin.  A brief 
summaty"  of  these  studies  is  presented  below. 

Sediment  Study  - Tongue  River 

One  of  the  lesser  understood  natural  hydrologic  processes  is  that  of 
sediment  movement  in  western  alluvial  rivers.  Yet  coal  raining  companies,  land- 
owners  and  government  agencies  are  increasingly  put  in  the  position  of  evaluating 
the  potential  impacts  of  strip  mining  operations  on  sediment  loads  in  rivers 
without  adequate  knowledge  of  natural  conditions.  Such  is  the  case  with  the 
Tongue  River  in  southeastern  Nfontana.  In  an  attenpt  to  rectify  this,  the  Northern 
Cheyenne  Research  Project  performed  a study  of  suspended  sediment  and  bedload 
trends  in  the  Tongue  River  from  Wyoming  to  Miles  City.  The  field  work  was  supported 
by  Montco,  a coal  mining  conpany  located  in  Billings,  Montana.  Data  analyses 
and  m.odel  development  was  supported  by  tontco  and  EPA  sources.  The  work  analyzed 
existing  suspended  sediment  data  froni  1975  to  1978  for  the  daily  station  at 
Brandeberg  and  monthly  stations  at  the  Stateline,  Tongue  River  Dam,  below 
Hanging  Woman  Creek  and  near  Miles  City.  In  Cctober,  1977,  the  Miles  City 
station  became  daily  suspended  sediment  sarpling  station. 

The  results  demonstrate  the  inportance  that  geologic  controls  exert  on  rates 
of  sediment  production  from  upland  areas.  The  sediment  yield  from  the  fine  grained 
Lebo  Shale  and  Tullock  Nferabers  of  the  Fort  Union  Formation  is  several  times 
greater  than  it  is  from  the  more  resistant  Tongue  River  Member.  Up  to  80-90 
percent  of  the  sedimient  load  below  the  Tongue  River  Dam  is  moved  wdthin  a six  to 
eight  w'eek  period  during  the  annual  river  peak,  usually  May,  June  and  July.  About 
90  percent  of  the  sediment  is  derived  from  channel  sources  above  Brandenberg. 

Below  Brandenberg,  sediment  derived  from  local  runoff  increases  from  10  percent 
to  approximately  one- third  of  the  total  load  at  Miles  City. 

The  Tongue  River  Reservoir  plays  an  important  role  by  trapping  all  of  the 
bedload  of  the  river.  The  clear  v/ater  releases  below  the  reservoir  then 
scour  finer  bed  material  leaving  the  armoured  streambed  condition  that  presently 
exists. 
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The  sediment  report  provides  the  basis  for  understanding  existing  sediment 
trends  in  Tongue  River  Basin  and  predicting  the  potential  im.pacts  of  any  mining 
derived  sediment. 

Water' Tata  Base 

NCRF  208  staff  assisted  in  tin  coding  and  production  of  a hydrologic  data 
report  givin.g  virtually  all  surface  and  ground  water  data  collected  since  1975. 
rue  report  will  be  published  by  EPA,  Cincinnati.  EPA  208  monies  assisted  purchase 
of  the  computer  soft^sater  necessary  to  automate  the  hydrologic  and  water  quali-t>' 
data  base.  This  report  will  nicely  compliment  the  recent  data  report  published 
by  ^fontana  Bureau  of  Mines  and  Geolog)"  and  USGS  covering  hydrologic  data  in  this 
region. 

Surface  Water/Ground  Water  Quality 

Work  on  flow  systems  and  water  quality  relationships  is  continuing.  Three 
sampling  runs  ware  conducted  on  the  Tongue  Paver  in  October,  1979  during  which 
the  average  ground  water  seepage  rate  was  found  to  be  0.43  ft^/sec  per  river  mile. 
Field  electrical  conductivity  increased  by  57  umhos/cm  and  total  dissolved  solids 
increased  by  24  mg/1  between  stations  TR2  and  TRl. 

Water  quality  data  collected  in  1979  on  small  streams  and  springs  was  plotted 
and  initial  hypotheses  on  geologic-water  quality  relationships  developed.  The 
relation.ship  of  ground  water/ surface  water  flow  systems  and  water  quali-fy  to  the 
various  coal,  clinker,  sandstone,  and  shale  lithologies  is  a fruitful  area  for 
further  study. 

Other  Work 


Contact  has  been  made  with  the  U.S.  Fish  and  Wildlife  Service  in  Hardin, 
Nbntana  to  consider  initiating  some  fisheries  related  work  on  the  reservation  in 
Fi'  1980.  Pond  and  spring  head  fencing  and  a bibliography  summar>"  of  fisheries 
research  on  the  Tongue  River  and  Rosebud  Creek  drainages  were  the  principal 
activities  suggested.  The  upper  reaches  of  Rosebud  Creek,  Lame  Deer  and  Middy 
Creeks  could  be  investigated  for  fisheries  potential.  Mr.  Carroll  Barber,  BIA 
Range  Conservationist,  was  also  contacted  to  assist  in  pond  quality  improvement. 

A hydrologic  balance  study  of  Tongue  River  along  the  reser\"ation  was  conducted 
for  NJontco  and  the  results  presented  in  a report  for  their  mine  permit  application. 
The  report  addresses  surface  water  and  ground  water  inputs  and  outputs  between 
Bimey  and  Ashland  during  the  1979  water  year. 


(3)  Crow  208  Program 

reservation  was  included  in  the  Mid-Yellowstone  208  planning  area 
^ j ^ separate  portion  of  the  Md-Yellowstone  grant  ($200,000)  was 
provided  for  special  studies  on  the  reservation.  The  water  quality  monitoring 

portion  of  ^ose  studies  was  conducted  by  HKM  consiatants  and  is  briefly 
summarized  below.  ^ 
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The  208  sampling  program  consisted  o£  three  phases  of  work.  These  included:  j 

reconnaissance;  sampling  and  analysis;  and  analysis  of  data.  All  work  accomplished  ; 

in  the  reconnaissance  phiase  v.ns  in  constrtiction  and  establishinent  of  the  sampling  I 

sites.  Sampling  site  location  are  summarized  in  Table  38  and  delineated  in  ! 

Figure  22.  The  second  phase  (sampling  and  analysis)  of  the  program  v\-as  initiated  ! 
on  June  28,  1976  and  completed  July  8,  1977,  A total  of  seven  sampling  runs  v-ns 
undertaken  for  the  208  program.  It  was  originally  intended  to  sample  miainly  on 
a hydrologic  event  basis.  However,  the  first  siac  months  of  the  program  were  marked 
by  no  significant  runoff  occurrence.  This  may  have  been  somewhat  fortunate  since 
the  first  six  m^onths  data  was  found  to  be  useless  due  to  poor  laboratory  performance. 
The  third  phase  consisted  of  the  analysis  of  data  obtained  in  the  sampling  portion 
of  the  program  and  preparation  of  a water  quality  report. 

A limited  biological  water  quality  study  of  the  Bighorn  and  Little  Bighorn 
Rivers  and  Pryor  Creek  was  performed  by  Mayo  Laboratories  of  Billings.  The 
field  work  was  performed  during  the  June  through  July  1977  period.  Sampling 
site  locations  and  type  of  data  collected  are  summarized  in  Table  3Sa . The  study 
intent  was  to  obtain  basic  biological  data  on  each  study  unit  for  use  in  characterizinj 
each  stream  for  future,  more  extensive  investigations. 

Results  from  the  water  quality  monitoring  program  are  summarized  below 
according  to  major  drainage  basins  on  the  reservation. 

Pryor  Creek  Basin 

General  Setting 

The  great  majority  of  the  Pryor  Creek  drainage  basin  is  within  the 
boundaries  of  the  Crow  Indian  reservation.  This  stream  has  its  headwaters  in  j 

the  Pryor  Mountains  in  the  southwest  comer  of  the  reservation  and  flows 
generally  north  to  its  confluence  with  the  Yellowstone  River  near  Huntley, 

Montana.  Pryor  Creek  has  three  major  tributary'  drainages.  These  are,  in 
downstream  order.  Hay  Creek,  East  Fork  Pryor  Creek  and  East  Fork  Creek.  The 
mainstem  of  Pryor  Creek,  Hay  Creek,  and  East  Fork  Pryor  Creek  all  originate 
in  the  Pryor  ^kDuntains  at  elevations  in  excess  of  7,000  feet.  East  Fork  Creek, 
however,  has  its  headwaters  on  the  low  divide  betv/een  the  Pryor  Creek  and 
Bighorn  river  drainages  with  maximum  elevations  of  4,500  feet. 

Summary  and  Conclusions 

The  sampling  site  located  on  Pryor  Creek  at  the  boundary  of  the  Crow 
Indian  reservation  summarizes  the  conditions  of  the  entire  watershed.  Pry^or 
Creek,  as  it  passes  through  the  reservation,  increases  hardness  and  changes 
from  calcium  bicarbonate  type  water  at  Pryor  Gap  to  a mixed  type  at  the 
reservation  boundary  consisting  mainly  of  calcium,  magnesium,  sodium,  sulfate 
and  bicarbonate.  Waters  of  Pryor  Creek  meet  the  requirements  of  the  new 
Primary  Drinking  Water  Regulations  of  the  EPA  throughout  the  reservation  and, 
in  general,  is  acceptable  for  domestic  use  and  consumption.  However,  as  Pryor 
Creek  flows  through  the  reservation,  concentrations  of  several  constituents 
increase  to  the  point  that  while  the  water  may  be  acceptable  from  a health 
standpoint,  it  may  be  less  acceptable  to  a consumer  for  aesthetic  or  other 
reasons.  Total  dissolved  solids,  sulfate,  iron  and  m.anganese  are  all  consti- 
tuents that  equal  or  exceed  the  recommended  levels  of  the  Secondary  Drinking 
Water  Regulations.  In  general,  the  above  constituents  do  not  equal  or  exceed 
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sblc  33 


Sv;^-’■'u^Ry  CF  CRCw  2oe  srPii/VM  sitfs 


Location 

Flow 

I cn  5 

Metals 

: r i j n 1 3 

3 . . • 

Pr.'cr  Creon  above 
Prvor  Gap  near 
Pryor,  Montana 

MV/ *3  Sec  8, 
■C6S,  R2  6E 

X 

X 

:< 

X 

:■- 

Pryor  Creek  at  Pryor 
Montana 

Sec  5, 

T5S,  R26E 

X A/ 

X 

'A 

X 

X 

Hay  Creek  at  T.outh 
near  Pryor,  Montana 

SV.-'r  Sec  6, 
T4S,  R27E 

X 

V 

X 

X 

X 

East  Fork  Pryor 
Creek  at  mouth  near 
Pryor,  Montana 

SWk  Sec  32 
T3S,  R27E 

... 

, X . ... 

X 

X 

X 

X 

East  Fork  Creek  near 
Billings,  Montana 

SE't  Sec  30, 
TIS,  R23E 

X 

X 

X 

X 

X 

?rvor  Cr£'0k  bcic.-/ 
P.eser'/aticn  boundary 
near  Billings, 

Mon  tana 

.MtMV/k  Sec  31, 
Tit!,  R2  8E 

V 

X 

X 

X 

V 

Bighorn  River  near 
St.  Xavier 

NW^NEk  Sec  16, 
T63,  R31E 

X A/ 

X 

a/ 

X k / 

X 

Soap  Creek  above 
oil  field  near  Fort 
South,  Montana 

SWk  Sec  35, 
T6S,  R.3  2E 

X 

k 

X 

X 

X 

Soap  Creek  near 
St.  Xavier,  .Montana 

NE^i  Sec  10, 
T6S,  R32E 

X 

X 

X 

X 

>: 

Soap  Creek  at  mouth 
near  St.  Xavier 

Sec  17  j 
T5S,  R32E 

X 

X 

X 

X 

X 

Rotten  Grass  Creek 
above  Ash  Coulee 
near  St.  Xavier, 
■Montana 

Sec  24 , 
T7S,  .R3  3E 

X 

X 

X 

X 

X 

Rottc.n  Grass  Creek 
near  St.  Xavier, 

MS'!  Sec  7, 
T5S,  R33E 

X 

X 

X 

V 

X 

Montana 
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T’/pe 

^ .d 

S US  pe Jed 

Rotten  Grass  Creek 

a t mo 'j t h at 

St.  .Xavier,  .Mo.ntana 

S'-L’W‘i  Sec  23, 
T4S,  R32E 

X 

X 

X 

X 

Beauvais  Creek  .near 
St.  Xavier,  Mo.ntana 

S £ c 15, 
T4S,  R30E 

X A./ 

X 

A/  X 

A/ 

X A / 

Woody  Creek  near 
St.  Xavier,  Montana 

EkNFl:  Sec  27, 
T3S,  R32E 

X 

X 

X 

X 

X 

Bighorn  River  near 
Hardin,  Montana 

NW*3  Sec  19, 
TlS,  R34E 

X 

X 

X 

X 

X 

Little  Bighorn  River 
at  state  line  near 
Wyola,  Montana 

SWiNh-J'i  Sec  36, 
T9S,  R33E 

X A / 

X 

X 

V 

Little  Bighorn  River 
below  Pass  Creek 
near  V.’yola,  Montana 

VihS'i'ih  Sec  35, 
T7S,  R35E 

X A./ 

X 

A/  X 

X 

A/ 

Owl  Creek,  near. 

Lodge  Grass,  .Montana 

ME'jITO'j  Sec  30, 
T6S,  R36E 

X 

X 

X 

X 

X 

Lodge  Grass  Creek 
above  Willow  Creak 
Diversion 

v;SN’W*3  Sec  19, 
T3S,  R34E 

X 

X 

X 

X 

X 

Lodge  Grass  Creek 
at  Ledge  Grass, 
.Montana 

NE^iSE^j  Sec  13, 
T6S,  R35E 

X 

X 

X 

X 

X 

Reno  creek  near 
Garryewen,  Montana 

NWliNW'-a  Sec  11, 
T4S,  R35E 

X 

X 

X 

X 

i 

X 

Little  Bighorn  River 
near  Hardi.n, 

Montana 

ME*iNE4  Sec  19, 
TlS,  R34E 

X A/ 

X 

V 

X 

1 

A/  X A/' 

■Oallock  Creek  near 
McRae,  .Monta.na 

SE'iSE'j  Sec  36, 
TIN,  R35E 

X 

X 

X 

X 

Sarpy  Creek  near 
McRae,  Montana 

SE4HE>j  Sec  33, 
TIN,  R37E 

X 

X 

X 

X 
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Common 


Data 


station  Name 

Location 

East  Fork  Sarpy 
Creek  near  McRae, 
Montana 

SW^  Sec  22, 
Ti;;,  ?.33e 

Davis  Creek  near 
Busby,  Montana 

N’E'jSE'i  Sec  10 
T4S,  R38E 

Thompson  Creek 
near  Kirby,  Montana 

NE^SW'j  Sec  28 
T4S,  R38E 

Corral  Creek  near 
Kirby,  Montana 

SE^  Sec  28, 
T5S,  R38E 

Indian  Creek  near 
Kirby,  Montana 

SZh  Sec  36, 
T6S,  R38E 

A/  Flow  or  water  quality  data  presently 


Flew  Ions  Metals 


XXX 


X X 


XXX 


XXX 


XXX 


obtained  by  USGS . 


. r r s . . - 


Suspended 

cl  I P ^ 


X 


X 


X 


X 


X X 


X 


X 
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FIGURE  22  CROW  INDIAN  BASELINE  DATA  SAMPLING  PROGRAM  MAP 


Table  38a 


SUM^lARY  OF  CROW  20  8 STRE/vM  S;04PLi:iG  SITES  FOR 
BIOLOGICAL  WATER  QUALITY  STUDY 


Station  Na-e 

Loca  tior: 

o logi 

w Ws  I • . ' C/  _ 

PC-1 

NWh  Sec  8,  T6S,  R26E 

X 

X 

PC-2 

NERNW^iNW^  Sec  5,  T5S,  R2  6E 

X 

X 

PC-3 

N^iNWH  Sec  31,  TIN,  R2  3E 

X 

BilR-1 

NW^sNE^  Sec  16,  T6  S , R31E 

X 

>c 

BHR-2 

NW^sNE's  Sec  27,  T4S,  R3  2E 

X 

X 

BHR-3 

mh  Sec  19,  TlS,  R34E 

X 

X 

LBH-1 

SWJsNWJs  Sec  36,  T9S,  R3  3E 

V 

X 

L3H-2 

N'.-^hSEh,  T6S,  R35E 

X 

X 

LBH-3 

NE^sNE-W  Sec  19,  TlS,  R3  4E 

X 

X 

A/  Total  standing  crop  and  biomass  per  uni 
macroinvertibrate s as  dry  and  ash-free 
volume  and  fecal  coliform  numbers. 

t VO  1 
weigh 

um.e  for 
t per  unit 

B/  Flow  rate 
turbidity 

, dissolved  oxygen,  pH,  alkali 
and  conductivity. 

nity , 

temperature 

Source:  HKI4 

Associates 
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the  recommended  levels  until  Pryor  Creek  reaches  Pryor.  Total  dissolved 
solids  and  sulfate  concentrations  do  not  approach  or  exceed  the  secondary 
recommended  levels  until  Pr>'or  Creek  approaches  the  reservation  boundary. 

Pr)'cr  Creek  is  suitable  for  stock  consumption  throughout  the  reservation. 
However,  the  total  dissolved  solids  content  of  East  Fork  Creek  equals  or 
exceeds  the  upper  limits  for  various  type  of  stock.  The  sodium  hazard  for 
irrigation  water  is  generally  low  for  Pr>'or  Creek  throughout  rl;e  reservation 
but  high  for  East  Fork  Creek.  The  salinity  hazard  for  irrigation  water  is  low 
to  moderate  for  Pr>'or  Creek  and  all  tributaries  sampled  except  East  Fork  Creek, 
which  is  severe. 

No  noticeable  increase  in  concentrations  of  nutrients  or  heavy  metals, 
or  changes  in  field  parameters  were  in  evidence  during  the  sampling.  Problems 
were  observed  to  occur  with  sediment  build  lip  and  soil  erosion.  Poor  grazing 
and  farming  practices  are  known  to  lead  to  accelerated  erosion  and  sediment 
yield,  but  due  to  the  erosive  conditions  which  exist  naturally  within  the  basin 
shales,  it  is  difficult  to  quantify  the  relationship  between  geologic  and 
man-induced  erosion. 

In  the  future,  land  usage  on  the  highly  erosive  soils  must  be  monitored. 
Determining  the  virgin  water  and  soil  conditions  in  the  Pryor  Creek  basin  will 
require  significantly  more  study  on  a site  specific  basis. 

Bighorn  River  Basin 

General  Setting 

Within  the  Crow  Indian  reservation,  the  Bighorn  River  drains  approximately 
1,600  square  miles  and  is  by  far  the  largest  water  source  on  the  reservation. 

It  has  been  completely  regulated  on  the  reservation  since  1965  when  Yellowtail 
Dam  was  constructed  forming  Bighorn  Reservoir.  On  the  east  side  of  the  river 
there  are  two  major  tributaries.  Soap  Creek  which  drains  110  square  miles  and 
Rotten  Grass  Creek  with  a watershed  encompassing  160  square  miles.  Both  of 
these  streams  rise  on  the  north  slope  of  the  Bighorn  Mountains  at  elevations 
in  excess  of  7,000  feet  and  run  generally  northward  to  their  respective 
confluences  with  the  Bighorn  River.  Although  each  stream  has  its  headwaters 
in  the  mountains,  a significant  portion  of  both  basins  are  in  a prairie 
environment.  West  of  the  Bighorn  Pdver,  Beauvais  and  Woody  Creeks  are  the 
major  tributaries.  Both  of  these  drainages  have  their  headwaters  on  the  low- 
divide  between  Pryor  Creek  and  the  Bighorn  River  with  elevations  of  less 
than  5,000  feet  with  the  exception  of  the  southern  segment  of  the  Beauvais 
Creek  drainage.  In  this  area,  several  tributaries  drain  a smiall  portion  of 
the  north  slope  of  the  Pryor  Mountains  where  elevations  slightly  above  6,000 
feet  are  encountered.  In  general,  however,  the  western  tributaries  reflect 
a prairie  drainage  condition. 

Summary  and  Conclusion's 

The  sampling  site  located  on  the  Bighorn  River  at  Hardin,  defines  the 
conditions  of  the  Bighorn  drainage  within  the  Crow  Indian  reservation.  Water 
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of  the  Bighorn  River  passes  through  the  reservation  with  little  change  in 
the  dissolved  solids  content  from  St.  Xavier  to  Hardin.  This  indicates  that 
the  tributary  streams  liave  little  effect  on  the  overall  water  quality  of  the 
Bighorn  River.  Data  collected  from  the  sites  on  Soap,  Rotten  Grass  and  V.'oody 
Creeks  indicated  that  these  tributaries  contributed  the  folic, /ing:  1 to  7 

percent  of  the  flow;  1 to  65  percent  of  the  suspended  sediment  discharge; 

1 to  7 percent  of  the  IDS  discharge;  and  1 to  8 percent  of  the  sulfate  discharge 
at  Hardin.  The  h-igh  discharges  defined  above  generally  correspond  to  the 
high  flow  period  for  the  sampling  period  (April  1977)  and  the  low  discharges 
to  the  low  flow  periods  (November  1976,  Januar>'  and  July  1977).  The  limited 
data  indicates  that  ground  vvfater  b.as  som.e  influence  on  total  dissolved  solid 
discharges  in  the  Bighorn  River  at  Hardin.  Insufficient  data  v\ns  available, 
however,  to  evaluate  its  effect  on  the  Bighorn  River. 

Water  in  the  Bighorn  River  basin  is  generally  acceptable  for  drinking, 
irrigation  and  livestock  watering.  Of  the  three  uses,  it  appears  the  water 
is  least  suitable  for  drinking  water  due  to  the  dissolved  solids  and  coliform 
counts.  High  dissolved  solids  concentrations  lead  to  taste  and  odor  problemis, 
fixture  staining  and  corrosive  action  to  pipes  and  hot  water  heaters.  Because 
of  hdgh  coliform  counts,  all  vsater  v/ould  need  to  be  disinfected  prior  to  domestic 
use. 

Little  Bighorn  River  Basin 
General  Setting 

The  Little  Bighorn  River  system  has  two  major  upper  watershed  tributaries. 

Pass  Creek  and  Lodge  Grass  Creek,  which,  together  with  the  mainstem  system 
in  looming,  have  their  headwaters  on  the  northeast  flank  of  the  Bighorn  Nfoun tains. 
Maximum  water  shed  elevations  range  from  over  10,000  feet  in  the  Little  Bighorn 
headwater  area  to  9,800  for  Ledge  Grass  Creek  and  8,700  for  Pass  Creek.  Annual 
precipitation  varies  with  elevation  in  the  basin  with  annual  means  exceeding 
30  inches  per  year  in  the  headwaters  of  the  Little  Bighorn  River  and  Lodge  Grass 
Creek.  Average  annual  precipitation  is  20  inches  per  year  in  the  higher  elevations 
in  Pass  Creek.  The  mninstem  system  is  joined  by  tV'/o  other  larger  tributaries 
along  its  length  - Ov,'l  Creek  and  Reno  Creek,  Ovvl  Creek  has  its  source  in  the 
lower  elevation  of  the  Wolf  Nfountains  whiich  form  part  of  the  eastern  divide  of 
the  Little  Bighorn  basin.  Maximum  altitudes  in  this  area  reach  approximately 
5,000  feet.  This  elevation  does  not  provide  a marked  climatic  influence  in  the 
headwaters  and  the  annual  precipitation  slightly  exceeds  16  inches  per  year. 

Reno  Creek  has  its  headwaters  in  the  Rosebud  Mountains,  an  area  very  similar 
to  the  Wolf  Mountains  in  elevation  and  climate.  Runoff  yield  is  expected  to  be 
somewhat  lower  in  the  northern  sector  of  the  reservation. 

Surcmaty'  and  Conclusions 

The  sampling  site  located  on  the  Little  Bighorn  River  at  Hardin,  defines 
the  condition  of  the  Little  Bighorn  drainage  within  the  Crow  Indian  reservation. 

The  Little  Bighorn  River  changes  from  a high  quality'  calcium  bicarbonate  type 
as  the  river  enters  the  reservation  to  a mixed  type  ;tyth  the  dominant  ions  being 
sodium,  magnesium,  bicarbonate  and  sulfate.  Available  data  indicates  that  the 
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tributaries  originating  on  the  reservation  have  a significant  effect  on  the 
quality  of  the  Little  Bighorn  River  with  respect  to  suspended  sediment,  total 
dissolved  solids,  sodium  and  sulfate.  Data  collected  during  the  208  sampling 
program  at  tliree  sites  on  the  Little  Bighorn  River  indicated  that  in  the 
montlis  of  h^ril  and  June  1977,  the  reser\'ation  contributions  amicunted  to  about 
90  percent  and  50  percent,  respectively,  of  the  total  dissolved  solids  discharge 
a.t  Hardin.  Data  obtained  in  tJ:e  Crow  Indian  agricultural  ncnpoint  source  study 
indicated  thn.t  principal  tributaries  of  the  Little  Bighorn  River  (Pass,  Chvl, 

Lodge  Grass,  and  Reno  Creeks)  contributed  approximately  53  percent  of  the  total 
dissolved  solids  discharge  for  the  period  between  September  15,  1976  and 
September  15,  1977.  Available  sulfate  discharge  data  indicated  that  the 
Little  Bighorn  drainage  within  the  reservation  boundary  could  have  contributed 
as  much  as  90  percent  to  98  percent  of  the  estimated  total  sulfate  discharge 
in  the  Little  Bighorn  River  at  Hardin  during  the  1976-1977  program  for  whiich 
208  data  is  available.  Water  in  the  Little  Bighorn  River  basin  within  the  Crow 
Indian  reserv^ation  is  generally  acceptable  for  drinking  (with  appropriate 
treatment),  irrigation  and  livestock  watering  except  Reno  Creek.  Water  in 
Reno  Creek  would,  generally,  be  unsuitable  for  irrigation  due  to  its  high 
salinity,  sodium  and  bicarbonate  concentrations. 

(4)  Fort  Belknap  208  Program 

The  Fort  Belknap  Indian  reservation  received  a 208  grant  in  early  1978  to 
investigate  three  suspected  water  quality  problem  areas.  These  were;  domestic 
well  contamination;  mine  tailings  leaching;  and  an  irrigation  diversion  structure 
which  prevented  easy  fish  passage.  A brief  summary  of  the  findings  of  these 
three  studies  is  presented  below. 

Of  103  domestic  wells  sampled  for  chemical  analyses  during  the  monitoring 
program,  48  sanqjles  exceeded  recommended  drinking  water  standards.  Twenty-five 
of  these  wells  were  also  randomly  sampled  for  bacteriological  analysis,  and 
two  wells  were  found  to  be  contaminated.  These  results  were  submitted  to  the 
Indian  Health  Service  for  further  evaluation. 

Sanqjles  of  leachate  from  the  Little  Ben  mine  indicated  there  were  unacceptable 
concentrations  of  arsenic  and  lead  in  the  leachate.  Recommendations  were  made 
to  alleviate  this  problem. 

The  problem  Vidth  the  irrigation  diversion  structure  was  not  investigated 
through  actual  field  monitoring.  Instead,  efforts  were  made  to  obtain  some  type 
of  corrective  action  by  the  responsible  project  representatives. 

A continuation  program  will  include  stream  sampling  at  approximately  19 
stations  twice  during  the  summer  of  1980.  Also,  approximately  75  bacteriological 
ScUiq)les  will  be  collected  from  domestic  wells.  This  monitoring  program  >,dll 
attempt  to  establish  baseline  water  quality  conditions  on  the  reservation,  as 
well  as  identify  point  and  nonpoint  source  of  problems  which  have  not  yet  been 
adequately  investigated. 
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(5)  Rocky  Boy  208  Program 

The  Rocky  Boy  208  program  v.-as  primarily  oriented  to\vard  water  quantity 
inv'estigations  since  the  major  concern  appeared  to  be  a need  for  adequate 
water  supplies.  The  USGS  monitored  several  stream  sites  but  this  data  was 
never  summarised  and  reported  by  the  208  program.  The  study  was  aim^ed  at 
identitying  potential  storage  and  diversion  sites  which  could  be  developed 
to  preserve  a certain  portion  of  the  reserv'-aticn  water. 

(6)  Fort  Peck  208  Program 

The  Fort  Peck  208  program  established  a baseline  water  quality  m.onitoring 
network  in  1979  after  previous  efforts  were  delayed  due  to  staff  turnover.  The 
monitoring  program  included  upstream  and  downstream  stations  on  Big  Muddy  Creek, 
Porcupine  Creek,  Wolf  Creek,  and  Tule  Creek.  Analyses  for  the  following  general 
parameter  categories  were  accomplished:  field  parameters  and  dissolved  solids, 
common  ion  constituents,  nutrients  and  other  constituents,  and  metals  and 
miscellaneous  constituents.  Although  sampling  was  initiated  during  June,  1979 
subsequent  staff  turnoff  has  delayed  receipt  of  the  draft  water  quality  report. 
This  information  should  be  available  in  May,  1980. 
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C.  Evaluation  of  Water  Quality  Trends 

1.  Chemical/Physical 

Water  quality  monitoring  activities  have  increased  substantially  in 
Montana  over  the  past  fevv  years  both  in  scope  and  frequency.  These  increases 
are  due  to  public  demand  for  accurate  infoimation  about  harmful  pollutants 
in  the  environm.ent  and  to  the  passage  of  State  and  Federal  Legislation,  namely, 
the  Montana  Water  Quality  Act  and  the  Federal  Water  Pollution  Control  Act  of 
1972  (Public  Law  92-500).  To  fulfill  the  requirements  of  these  legislative 
mandates  State  and  Federal  Agencies  have  planned  and  developed  extensive 
monitoring  nemvorks  which  have  generated  a mass  of  environmental  quality  data. 

The  purpose  of  this  section  is  to  present  useful  analytical  summaries 
for  Montana  on  water  quality  data  resident  in  the  STORET  data  storage  and 
retrieval  system.  This  section  does  not  attempt  to  classify  or  precisely 
determine  water  quality  or  to  analyze  detailed  cause  and  effect  relationships. 
It  attempts,  rather,  to  impart  a sense  of  status  and  trend  (i.e.  iraprovanent, 
degradation,  etc.),  by  observing  water  quality  measurements  not  only  for 
current  severity  but  also  for  changes  over  successive  time  periods. 

Water  quality  data  (1975-1978)  for  the  active  monitoring  stations  in 
Nfontana  were  retrieved  from  STORET  (EPA's  computerized  wa.ter  quality  data 
base)  and  screened  through  computerized  trending  techjiiques . Table  39  shows 
the  forty- six  STORET  water  quality  param.eters  which  were  grouped  into  general 
categories  of  temperature,  dissolved  oxygen,  pH,  bacteria,  trophic  potential, 
dissolved  solids,  suspended  solids,  aesthetics,  metals,  and  inorganic  toxicants 
for  purposes  of  this  trend  study. 

Parameters  were  analyzed  in  a two  step  process.  First,  to  describe 
pollution  severity,  a w'ater  quality  indicator  O'^'QI)  computed  for  each 
observation  of  each  parameter  at  all  active  stations  and  averaged  on  a monthly 
basis.  The  WQI  may  vary  from  zero  to  one  hundred.  A WQI  less  than  20 
represents  generally  acceptable  quality.  The  range  from  20  to  60  signifies 
exceedence  of  water  quality  standards/criteria  and  the  WQI  greater  than  60 
represents  exceedence  of  a severe  nature. 

Secondly,  to  determine  pollution  trends,  the  15th,  50th  (median)  and 
85th  percentile  values  for  two  time  periods  were  compared  for  each  parameter 
with  sufficient  data.  A standard  statistical  test,  requiring  at  least  six 
observations  for  a parameter  in  each  time  period  was  used  to  test  for  a 
significant  difference  between  the  two  tim.e  periods.  Significant  changes  in 
the  50th  percentile  measurements  are  generally  indicative  of  overall  changes 
in  concentrations,  while  significant  changes  in  the  85th  percentile  measurement 
(15th  percentile  for  dissolved  oxygen)  are  generally  indicative  of  changes 
during  critical  periods.  Detailed  procedures  for  severity  and  trend  analysis 
are  described  in  an  EPA  report  titled  'TVater  and  Air  Quality  Trends  in 
Region  VI II”  (EPA-908/2-79-001) . 
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STORF.T  PavoneCcr 


S TO  RET  Numbi'r 


Cf  Ic.’.rln/rc.i 
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TenpcraCurc 

0 


10 
1 1 


2 900 
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1 cmp , 


TaiT.Dcra  cur  e 

n.c . 

i.  X 

300 

5 ■"  / 1 
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ICO 

6. 5 -8. 5 

:)ii 

Fecal  Colifora 

31615 

2 00 

U 

31615 

2 00 

’.'ecal  Coll. 

>r 

11 6? S 

3 00 

Total  Colifora 

31501 

1000 

Total  Col i . . 

tl 

31505 

1000 

NO  2 a NO  3 

630 

0.6  m[>,/i 

NO3  - N 

620 

1 1 

N i C r a t e 

71350 

1 1 

N’  1 C r a C c 

71851 

• 1 

local  PhoophaCe 

665 

.05  mp./l 

Trophic 

Total  Phosphate 

666 

Ortho  Phosphate 

70507 

Ortho  ? ho 3 p hate 

660 

.09  mg/1 

Dio.  O.-PhoG. 

671 

.03  mg/1 

Turbidity 

70 

25 

Turbidity 

76 

25 

Aesthetic 

Oil  6 Grease 

550 

2 

Dissolved  Solids 

70300 

500  tr.g/l 

II 

515 

1 1 

M 

70301 

1 1 

Dio.  Solids 

Conductivity 

95 

750  pmho 

Suspended  Solids 

530 

25  mg/I 

It 

70299 

1 1 

Suop.  Solids 

(1 

8015-5 

II 

Arsenic  Dis. 

1000 

50  ug/1 

" Total 

1002 

50  uc/1 

Cadmium  Dis . 

1025 

3 " 

Cadmium  Total 

1027 

3 " 

Chromium  Dis  . 

1030 

50  " 

" Total 

1034 

50  " 

Copper  Dis . 

1040 

20  " 

" Total 

1042 

20  " 

Metals 

Lead  Dis, 

1049 

30  " 

" Total 

1051 

30  " 

Zinc  Dis. 

1090 

80  " 

" Total 

1092 

80  " 

Mercury  Dis. 

71390 

0.5  " 

" Total 

71900 

0.5  " 

Cyanide 

720 

.02  mg/l 

On- ionic ed  Nil 3 

619 

.02  " 

603 

.02  " 

Inorg.  Tc-t. 

610 

.02  " 

.....  

Table  39  . STORE!  parameters  and  pollutant  groups  analyzed  for  water  quality 

trends , 
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This  section  contains  four  major  tables  depicting  vv^ter  quality 
conditions  and  trends  at  Montana  stations  in  STORE! . Table  40,  Ranking 
of  Critical  Water  Quality  Stations  by  Pollutant  Group,  is  a summaryof 
stations  where  the  highest  K'QI  values  were  noted. 

Table  41,  Station  and  Parameter  Grouu  Coverage,  lists  the  active 
water  quality  monitoring  staricns  in  ti’e  state  a.na  a count  of  the  number 
of  data  obsen-ations  for  each  parameter  group  present  in  the  STORE!  data 
system  for  the  year  1978. 

Table  42,  Critical  Stations  and  Paramieters,  utilizes  the  WQI  calculation 
procedure  to  determine  and  display  monthly  standard  exceedences  by  pollutant 
group  and  station  location.  Tliis  table  of  pollution  severity  also  provides 
the  average  yearly  WQI  calculation  for  critical  statior,s  and  a ranking  factor 
for  each  station  and  parameter  group.  A ranking  of  1 defines  the  station  as 
the  highest  critical  level  in  the  State.  This  table  reports  on  1978  data  only. 

Table  43,  Water  Quality  Trends,  lists  stations  where  parameter  groups 
exhibited  significant  changes  over  time  as  determined  by  statistical  tests. 

This  table  shows  quality  improvanent  or  degradation  in  each  parameter  group 
and  points  out  those  groups  which  are  at  or  approaching  critical  levels. 

Data  for  1975,  1976  and  1977  were  trended  against  data  for  1978  in  determinir^ 
this  table. 


Composite  periphyton  and  macroinvertebrate  samples  were  collected 
seasonally  at  85  stream  and  river  sites  in  Montana  between  1977  and  1979. 
Such  collections  represent  the  core  of  the  state's  biological  monitoring 
program.  Indicators  derived  from,  these  collections  reflect  water  quality 
over  an  extended  period  of  time  prior  to  sam^jling.  Other  parameters 
reflect  water  quality  only  at  the  time  of  satpling.  The  most  accepted  and 
useful  expression  of  water  qioality  based  on  these  biological  collections  is 
the  diversity  index,  usually  the  Shannon-Weaver  Index  (Weber,  C.I.  (ed) , 
"Biological  Field  and  Laboratory  Methods  for  Measuring  the  Quality  of 
Surface  Waters  and  Effluents,"  EPA-670/4-73-001) . 

Diatom  and  macroinvertebrate  diversity  index  values  have  been  computed 
by  pollution  biologists  for  san5)les  collected  over  a broad  range  of 
water  quality  conditions.  Generally,  water  quality  may  be  related  to 
Shannon-Weaver  diversity  values  in  the  following  manner; 


Biological 


Diatom 

Water  Qaulity  Diversity 


Macroinvertebrate 

Diversity 


Overall 

Diversity 


Excellent 


> 4.50 


> 3.50 


>4.00 


Good 

Fair 

Poor 


3.50- 4.50 

2. 50- 3. 50 


2.50- 3.50 

1.50- 2.50 


3.00- 4.00 

2 . 00-  . 00 


< 2.50 


< 1.50 


< 2.00 
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Table  40  Ranking  of  Critical  Water  Quality  Stations  by  Pollutant  Group 


Phosphorus 

1.  Powder  R at  Moorhead 

2.  Milk  R at  Nashua 

3.  Pumpkin  Cr  nr  Miles  City 

4.  Yellowstone  R nr  Terry 

Turbidity 

1.  Powder  R at  Moorhead 

2.  Rosebud  Cr  at  Mouth 

3.  Pumpkin  Cr  nr  Miles  City 

4.  Rosebud  Cr  nr  Colstrip 

5.  Yellowstone  R nr  Terry 

Dissolved  Solids 

1.  Mizpah  Cr  at  Olive 

2.  E Fork  Armells  Cr  nr  Colstrip 

3.  Pumpkin  Cr  nr  Loesch 

4.  Armells  Cr  nr  Forsyth 

5.  Redwater  R at  Circle 

6.  Hanging  Woman  Cr  nr  Birney 


Suspended  Sediment 


1.  Powder  R at  Moorhead 

2.  Missouri  R nr  Culbertson 

3.  Musselshell  R at  Mosby 

4.  Tongue  R at  Miles  City 

5.  Prairie  Elk  Cr  nr  Oswego 

6.  Milk  R at  Nashua 

Trace  Elements 

1.  Redwater  R at  Vida 


WQI* 


58 

36 

35 

31 


86 

61 

59 

58 

54 


92 

84 

78 

71 

65 

59 


87 

83 

72 

66 

63 

62 


As=100 


* Average  annual  water  quality  indicator  (WQI)  value.  A range  from  20  to 
60  signifies  exceedence  of  water  quality  standards/criteria  and  the  WQI 
greater  than  60  represents  exceedences  of  a severe  nature. 
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Table4l  (tont  timed).  STATION  AND  I’ADAMErtli  GROUP  COVERAGE 
Water  Quality  Data  for  Year  19/9  - Montana 
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Table4]  (Continued) . STATION  AND  PANAMETER  GROUP  COVERAGE 
Water  Quality  Data  for  Year  IQ/8  - Montana 
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41 

Beauvais  Cr  nr  St.  Xavier 

• lo' 

1 9I  ' 9 

57  ! 

Saroy  Cr  nr  Hvsham 

' , 0 

M M i ! 

34 

Amells  Cr  nr  Forsyth 

! 'ol 

9 

9M  M : 

49 

Rosebud  Cr  nr  Colstrio 

1 ' 0 

9 

9 9m  ; M 

59 

Rosebud  Cr  at  Mouth 

i i 

>• 

9,9  ol  ! M 

62 

Hanging  Woman  Cr  nr  Sirney 

■ i i 

0,0!  MM: 

25 

Tongue  R blw  Brandenberg 

o 

9 ' 9 ' > ' ! ' I 

45 

Tongue  R at  Miles  City 

• o • • • 

06  4 

Otter  Cr  at  Ashland 

o o 

33 

' 1 

1 

Nitrate 

i i 

Prairie  Elk  Cr  nr  Oswego 

o 

: i 

1 j 

' 1 

A Minor  excaeosnca  of  s.anaaros  (for  Tanoeratjrs,  CC , and  ori  only) 


^ • Abova  critical  levels  - Insufficient  data 
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able  42- 


CRITICAL  STAt  IONS  AND  FARAjMETiRS. 


S'aTION 

JAN  FE3J“uL-RAFRi.rAv;juN  , jul,-AJG'SE?'CC""10V  DEC 

AVG  ! 

wc:  RKG. 

Missouri  ?.  rr  Culbertson 

1 Hg  ng  ng 

; 1 ’ 24  :29  '31 

i ! 

Yellowstone  R nr  Sidnev 

1 ng  ' rig 

: : . . i21  ' ‘ i 29 

! 

3ia  Horn  R at  Sic  Horn 

i i 

1 Hg  1 1 ' 

!22I  ! I 1 ‘ 



Burns  Cr  nr  Savace 

! 

i i 

iHa  1 Hg  ' | 

22  : 24  ! ! 

Poclar  R nr  Scobev 

i i 

j 

.Hg  i , !Hg 

'21  !21 

E FK  Poolar  R nr  Scobey 

! 1 

Hg  1 
21  1 

iHg  ' 1 

:2i 

Poplar  R abv  W Fork 

! i ! 

i 1 iHg 

1 ; 121 

W FK  Poolar  R at  Inti  Bdry 

1 |Hg 
1 121 

! 1 

1 I 

Musselshell  R at  Mosby 

ng 

37 

! 

1 

i 

! 1 ! 

Prairie  Elk  Cr  nr  Oswego 

i 

Ha  1 1 

26  i 1 

Hg  1 1 

^ 22  ' 1 

Redwater  R at  Circle 

I i'f’5 

i 1 22 

Hg  i 1 
21  ! 1 

Hg  1 1 1 

22  1 1 ! 

Redwater  R at  Vida 

As 

100 

1 

■Rg"T  |Hg^ 

21  ! ! :21  1 ! 

Beauvais  Cr  nr  St.  Xavier 

• 1 i 

1 i i 1 

Hg  i i i : 

21  ' I 1 ; ! ■ 

Rosebud  Cr  at  Mouth 

i !■ 

Ha  ! 

zi  1 

i 

i i S 

i ; 

Tongue  R at  Tongue  R Dam 

i 

Hg  1 
21  1 

1 i M ! ! 

Tonoue  R at  Miles  Citv 

! Hg 

i 21 

i I i i ! ; 

1 

j 

! 

i 1 ; 

- 

j 

1 1 

i 

i 

1 : ' 

i 

1 i ■ 

1 

i 

1 

1 1 

! 1 ‘ 
i 1 ! 1 

i 

1 i i : 1 

1 

i ! i i 1 i ; 

1 : 

! . i ■ : 

j 

' ! i 1 i ; j ^ ! 

! 

i 

■ ; I i 1 i i i i • 1 

■ i 1 ' : i ■ ! I ■ . - 

i ! i 

- 

' 

- — . 

. 

j ' 

1 

1 
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Table  43  WATER  QUALITY  TREND  TABLE’. 


Stations  and  Parameters  v/here  Significant  Statistical 
Differences  were  Observed. 


STiTICN 

w 3 5 -<  3 3 

1*"  3 ^ vn 

X 3 3 

-<  — — 

'^■issouri  R.  '?  Toston 

• D 

• r • ' 

‘■'.issour’'  ?..  bl  Rcrb  ?ac'< 

' 

2 

; 

D ' 

‘•lisscuri  R.  nr  Cu'berson 

D 

: 

2 ! 

1 

r'enowstone  R.  3 Ei'lincs 

2 

c 

I ! D,  : 

Yellowstone  R.  3 Huntley 

I 

1 

i 

Yellowstone  R.  3 Forsyth 

D ' D. 

j 

Yellowstone  R.  nr  Miles  City 

0 

i 

t 

1 

Yellowstone  R.  nr  Terry 

0 i 

Yellowstone  R.  nr  Sidney 

D 

1 

0 

3ig  Horn  R.  nr  St.  Xavier 

0 

3ig  Horn  R.  at  Sighorn 

n 

D 

1 

1 

Muody  Creek  nr  Vaughn 

D 

1 

! 

Sun  River  nr  Vaughn 

0 

1 

1 

Musselshell  R.  3 Nosby 

D 

1 

Milk  River  g fiashua 

D 

2 

I. 

Red  Water  R.  3 Circle 

r 

Box  Elder  Cr  nr  Rocky  3ay 

D* 

Amell's  Cr  nr  Forsyth 

0, 

D* 

Rosebud  Cr  nr  Colstrio 

D 

i 

! 

Tongue  River  3 State  Line 

u* 

Tongue  R.  3 Tongue  R.  Dam 

D 

i 

Tongue  R.  3 Srandenberg  3r. 

0* 

J* 

1 

Tongue  R.  3 Milas  City 

D 

I 

D* 

i 

1 

Hanging  Woman  Cr  nr  Birney 

D» 

Ctter  Creek  3 Ashland 

D. 

D* 

0. 

1 

1 

i ! 

1 ! ! ' ^ ■ 

1 1 1 1 

1 ' 1 

: ‘ 

1 1 1 1 ' ' 1 ' 

1 ' 1 1 : 1 . 

■ ! i i i i 

i 

I ItKDravir^  T<*enC 

’ ■ 1 • ! ! 

■■ 

Z Qecraaifi?  Trerc 

: i ‘ ' ' ^ ^ ■ 1 i 

it 

i ■ i 

i ‘ i i ! ; 

1 

Experience  has  shc\vn  that  diatom  diversities  usually  run  somev/ 
than  macro  invertebrate  diversities.  This  is  probably  because  it 
difficult  to  collect  representative  macro invertebrate  samples,  par  i 
in  large  rivers,  and  because  insects  are  rarely  identified  to_species^ 
whereas  diatcm.s  are  alv.ays  enumerated  at  the  species  leA'el  ctten 
the  varietal  level.  It  should  be  kept  in  ndnd  that  these  dii'ersit>  "v 
reflect  only  the  v.ater  quality  conditions  required  to  sustain  these  . 
biological  ccnnrunities;  the)"  miay  not  reflect  specific  i/ater  qt^lity  req  x 
ments  of  fish  and  miost  definitely  do  not  reflect  habitat  requirem.ents  o ^ 
fish.  Kov/ever,  ivLthcut  sufficient  \vater  quality  to  protect  the  algae  ana 
macroinvertebrate  populations  upon  which  fish  depend  for  survival,  there 
would  be  no  fishery. 

Mean  diatom,  macro invertebrate,  and  overall  biological  diversity 
values  and  the  genral  water  quality  conditions  they  reflect  are  presented 
in  Table  44.  These  "baseline"  conditions  will  be  updated  with  collections 
to  be  made  in  1980  and  in  subsequent  even-numbered  years.  Consequently,  it 
will  be  possible  to  begin  biological  trend  analyses  wdth  the  1982  305(b) 
report . 

At  those  stations  where  both  diatom  and  macroinvertebrate  diversity 
values  are  available,  mean  overall  diversity  indicated  fair  to  good  water 
quality.  Diaton  analyses  are  not  complete  for  the  eastern  loop  stations, 
hence  water  quality  conditions  are  tenetative  and  based  on  seasonal  mean 
macro invertebrate  diversity  alone. 
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Table  44 . Mean  seasonal  diatom,  macro invertebrate  and  overall  biological 
diversity  at  stations  in  the  State  of  ''bntana  biological  monitoring  netivork. 


SamilvTEST  LOOP 

Mean 

Diatom. 

d 

Mean 
macro in- 
vertebrate 

v_t 

Overall 

Mean 

Water 

(Xiality 

Beaverhead  River  at  Twin  Bridges 

.5.93 

2.56 

3.24 

Good 

Big  hole  River  near  Twin  Bridges 

3.07 

3.41 

Good 

Boulder  River  below  Boulder 

3.24 

3.09 

3.16 

Good 

Clark  Fork  River  at  Deer  Lodge 

3.00 

2.44 

2 . 72 

Fair 

East  Gallatin  River  near  Belgrade 

4.00 

2.84 

3 .42 

Good 

Grasshopper  Greek  near  mouth  near  Dillon 

4.20 

3.00 

3.60 

Good 

Jefferson  River  near  Taree  Forks 

4.46 

2 .66 

3 . 56 

Good 

>fadison  River  near  Three  Forks 

4.00 

2.91 

3.46 

Good 

Muddy  Creek  at  mouth  near  Dell 

3.22 

2.40 

2.81 

Fair 

Prickly  Pear  Creek  at  East  Helena 

3 . 15 

3.03 

3.09 

Good 

Prickly  Pear  Creek  near  mouth 

2.77 

2.82 

2.80 

Fair 

Red  Rock  River  above  Lima  Reservoir 

4.98 

2.38 

3.68 

Good 

Rubv  River  near  Twin  Bridges 

3.63 

3.13 

3.38 

Good 

Sheep  Creek  above  Muddy  Creek 

3.86 

3.40 

3.63 

Good 

Silver  Bow  Creek  below  Warm  Springs  Ponds 

3.11 

1.98 

2.54 

Fair 

West  Fork  Madison  River  near  moutli 

4.05 

3.66 

3.86 

Good 

best  Gallatin  River  at  Central  Park  (190) 

4.19 

3.17 

3.68 

Good 

NORIKCEWTRAL  LOOP 

Big  Sandv  Creek  near  mouth 

4.42 

0.54 

2.48 

Fair 

Dearborn  River  near  mouth 

3.75 

3.20 

3.48 

Good 

Lodge  Creek  near  Chinook 

4.53 

-- 

Excellent 

"^larias  River  near  Shelby 

3.28 

2.62 

2.95 

Fair 

Marias  River  at  Loma 

2.99 

2.84 

2.92 

Fair 

Milk  River  at  Havre 

3.33 

2.46 

2.90 

Fair 

Milk  River  above  Chinook 

3.92 

2.02 

2.97 

Fair 

Missouri  River  at  Cascade 

3.42 

2.52 

2.97 

Fair 

Missouri  River  at  Fort  Benton 

4.18 

]_ 

2.70 

Fair 

Nfuddy  Creek  near  mouth  at  Vaughn 

3.45 

2.^5 

3.10 

Good 

Pondera  Creek  near  mouth  near  Chester 

2.79 

1.92 

2.36 

Fair 

Smith  River  near  Ulm 

4.02 

2.34 

3.18 

Good 

Sun  River  near  Fort  Shaw 

3.87 

2.84 

3 . 36 

Good 

Sun  River  below  Vaughn 

4.56 

1.64 

3.10 

Good 

Teton  River  near  Dutton 

4.08 

2.18 

3.13 

Good 

Teton  River  near  Fort  Benton 

3.50 

1.56 

2.53 

Fair 

NORTHIVEST  LOOP 

Bitterroot  River  near  mouth 

3.53 

3.27 

3.40 

Good 

Clark  Fork  River  below  Bonner  Dam 

4.50 

2.60 

3.55 

Good 

Clark  Fork  River  at  Huson  RR  Bridge 

4.65 

3.37 

4.01 

Excellent 

Clearwater  River  near  mouth 

4.31 

3.26 

3 . 78 

Good 

Fisher  River  at  mouth 

3.75 

3.17 

3.46 

Good 

Flathead  River  near  Kalisnell 

3.51 

2.51 

3.01 

Good 

Flathead  River  near  mouth 

4.75 

0 0 7 

5 . 51 

Good 
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Northwest  Loop  (Continued) 


Mean 

Diatom 

Mean 
macro in - 
vertbrate 

H' 

Overall 

Mean 

Water 

Quality 

3.62 

3.40 

3.51 

Good 

4.73 

3.24 

3.98 

Good 

3.47 

3.60 

3.54 

Good 

3.29 

3.41 

3.35 

Good 

3.82 

3.27 

3.54 

Good 

4.21 

2.80 

3.50 

Good 

3.31 

2.11 

2.71 

Fair 

4.22 

3.39 

3.80 

Good 

3.17 

3.31 

3.24 

Good 

2.35 

Fair 

2.34 

Fair 

0.78 

Poor 

3.14 

Good 

3.30 

Good 

2.62 

Good 

2.67 

Good 

0 

Poor 

2.88 

Good 

1.85 

Fair 

0 

Poor 

3.06 

Good 

2,69 

Good 

2.80 

Good 

2.49 

Fair 

1.37 

Poor 

1.41 

Poor 

1.70 

Fair 

2.34 

Fair 

2.31 

Fair 

0.99 

Poor 

2.22 

Fair 

3,44 

Good 

2.71 

Good 

1.95 

Fair 

1.35 

Poor 

0.83 

Poor 

1.92 

Fair 

3.13 

Good 

2.81 

Good 

2.57 

Good 

3.65 

Excel len1 

2.85 

Good 

2.94 

Good 

2.15 

Fair 

2.12 

Fair 

! at  nress 

time;  v/ater  quality 

Lake  Creek  near  mouth  near  Troy 
Little  Blackfoot  River  at  Avon 
Middle  Fork  Flathead  River  near  mouth 
North  Fork  Flatliead  River  near  mouth 
Stillwater  River  near  mouth  at  Kalispell 
Swan  River  near  mouth 
Swiftcurrent  Creek  near  Babb 
’\Tiitefish  River  near  mouth  near  Kalispell 
Yaak  River  near  moutli 

^NORlHEhST  LOOP 

Beaver  Creek  near  Hinsdale  at  Beaverton 

Box  Elder  Creek  near  Ninnett 

Big  Muddy  Creek  near  mouth  near  Culbertson 

Big  Spring  Creek  below  Lewistown 

Judith  River  near  Utica 

Judith  River  near  Danvers 

Judith  River  near  mouth 

Milk  River  at  Nishua 

Missouri  River  below  Judith  River 

Missouri  River  at  Fred  Robinson  Bridge 

Missouri  River  at  Culbertson 

Musselshell  River  at  Harlowton 

Musselshell  River  above  Roundup  at  Bundy 

Musselshell  River  belo;v  Roundvro  at  Delphia 

Ifusselshell  River  at  Lfosby 

Poplar  River  at  mouth  at  Poplar 

Redwater  River  at  Circle 

Redwater  Pdver  near  mouth 

Vtolf  Creek  at  Stanford 

V/olf  Creek  at  Denton 

^SOUTHEAST  LOOP 

Armell's  Creek  (East  Fork)  near  Colstrip 

Beaver  Creek  at  Wibaux 

Bighorn  River  at  Bighorn 

Clark's  Fork  River  near  Laurel  at  Edgar 

Little  Missouri  River  at  Capitol 

Powder  River  at  Broadus 

Powder  River  near  Miles  City  at  Locate 

Rosebud  Creek  near  Colstrip 

Shields  River  near  mouth 

Tongue  River  at  Brandenberg 

Tongue  River  at  Miles  City 

Yellowstone  River  near  Livingston 

Yellowstone  River  at  Billings 

Yellowstone  River  near  Huntley 

Yello^^^stone  Paver  at  Forsyth 

Yellowstone  River  near  Sidney 


assessments  are  tentative. 
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D.  Lakes 


Tliere  has  been  no  systematic  state  program  to  assess  the  water  quality 
of  lakes  in  Montana.  The  1977  EPA  National  Eutrophication  Surx'-ey  included 
15  Montana  lakes.  The  water  quality  of  some  lakes  has  been  investigated  by 
other  agencies,  primarily  by  academic  institutions,  However,  most  of  these 
investigations  have  dealt  with  lakes  which  were  included  in  the  EPA  survey. 
Even  in  the  case  of  tliese  15  lakes  the  data  base  does  not  cover  a long 
enough  period  of  time  (or  include  enough  detail)  to  permit  an  assessment 
of  water  quality  trends. 

In  general,  Afontana  lakes  do  not  receive  direct  point  source  discharges 
so  natural  conditions  or  nonpoint  source  pollution  are  responsible  for  those 
lakes  ivhich  have  poor  ^^^ater  quality  now  or  are  degrading. 

.An  ERA  funded  statewide  lake  inventory  is  now  being  conducted  to  develop 
baseline  information  from  which  future  water  quality  trends  can  be  obtained. 

Two  lakes  (Georgetown  and  Sacajawea)  have  been  funded  in  FY  1980  for 
upgrading  under  the  ERA  Clean  Lakes  program. 
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IV.  Special  Water  Quality  Problems 


A. 


Groundwater 


The  Montana  Water  Qt^lity  Act  defines  ««« 
thereby  prov^dipo  for  establisimient  of  grounawatex  quctxit>  stancaids  ^nu  permit. 

discharge  requirements.  In  response  to  rapidly 
developLnt  of  in  situ  mining  operations  and  for 
surface  wastewater  impoundments,  the  Department  of  Health 

Sciences  has  initiated  a program  to  develop  such  standards  and  permit  requirements. 


The  Department  has  established  regulations  spec i£ical^_  for  aquifer  ^ 
protection  during  the  in  situ  solution  mining  of  i^anium.  This  area  promises 
to  present  a sizeable  workload  for  the  Water  Quality  Bureau  and  has  potential 
groundwater  quality  in^^acts.  There  are  currently  about  17  companies  exploring^ 
for  uranium  statewide.  Public  interest  and  concern  about  potential  water  quality 
degradation  is  quite  high,  but  with  the  current  energy  shortage,  pressure  for 
development  is  also  high. 


The  Water  Quality  Bureau  is  currently  developing  regulations  for  protection 
of  shallow  aquifers  from  seepage  and  infiltration  of  pollution  from  the  surface . 
Existence  of  potential  pollution  sources  is  widespread,  from  sewage  lagoons  and 
infiltration  systems  to  tailings  and  industrial  process  ponds.  The  Water  Quality 
Bureau  has  been  ordered  by  the  Board  of  Health  and  Environmental  Sciences  to  have 
these  regulations,  along  with  groundwater  quality  standards,  promulgated  by 
December  31,  1981. 


A pits  and  ponds  survey  just  completed  at  the  end  of  1979  shows  there 
are  at  least  676  sites  with  waste  impoundments  now  existing  in  the  state.  The 
majority  of  these  impoundments  are  less  than  10  years  old.  The  push  for  energy 
and  mineral  development  will  put  increasing  pressure  on  the  Water  Quality  Bureau 
to  gi^rd  against  potential  groundwater  degradation  associated  with  the  rapidly 
growing  number  of  impoundments. 


A random  sample  of  ponds  assessed  in  the  report  showed  that  only  a small 
percentage  of  the  impoundments  are  known  to  be  lined,  and  very  few  have 
groundwater  monitoring  wells.  Very  few  have  been  reported  to  have  affected 
drinking  water  supplies,  and  the  review  showed  claims  not  substantiated  by 
direct  evidence.  Rather,  they  are  claims  of  potential  pollution  based  on  the 
assunption  that  wastewater  which  seeps  into  the  ground  necessarily  pollutes 
groundwater. 


R.esults  of  the  groundwater  contamination  potential  assessment  indicate 
that  (1)  industrial  and  mining  impoundments  tend  to  be  located  on  low  ground 
near  streams  where  alluvial  sand  and  gravel  is  present  in  the  subsurface,  and 
where  groundwater  beneath  the  impoundments  is  estimated  to  be  moving  tow'ard 
the  stre^  with  no  intervening  water  wells,  (2)  a very  high  proportion  of  oil 
and  gas  impoundments  are  located  far  from  large  streams  and  on  glacial  till  or 
fine  grainedd  sedimentary  bedrock  where  water  table  aquifers  and  shallow  bedrock 
aquifers  are  not  present,  (3)  a large  proportion  of  impoundments  in  all  categories 
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other  than  oil  and  gas  tend  to  be  located  on  alluvium  near  streams  or  on  gravel 
covering  the  surfaces  of  stream-cut  terraces  along  the  major  river  valleys,  (4) 
most  of  the  impoundments  are  associated  with  water  that  is  a current  drinking 
water  source,  and  (5)  m.ost  of  the  wastewater  that  is  put  into  the  impcundtaents 
is  associated  with  low  to  medium  health  hazard  potential. 

To  date,  it  appears  that  surface  wastewater  impcundm»ents  hxave  had  minimal 
irapact  on  the  quality  of  groundwater  in  the  State  of  i'-!ontana.  However,  more 
instances  of  groundwater  pollution  might  occur  in  the  future  as  more  im- 
poundm.ents  are  constructed,  more  water  wells  are  constructed  near  impcuncbnents , 
and  plumes  of  contaminated  water  have  liad  more  time  to  spread, 

■Another  aspect  of  the  groundwater  problem  is  contamination  by  individual 
septic  tank/leach  field  disposal  systems  in  rapidly  developing  subdivision  areas. 

■As  part  of  the  Statewide  208  program,  a contract  was  developed  to  investigate 
eight  such  subdivision/ groundwater  study  areas  in  the  Five  Valleys  area  near 
Missoula.  The  study  showed  that  there  are  existing  or  potential  groundwater 
quality  problems  in  at  least  three  areas. 

1.  Seely  Lake  - Sampling  and  analysis  has  revealed  a general  pattern  of 
elevated  nitrate  levels  down -gradient  from  housing  developments.  Mid 
to  late  summer  increases  in  total  coliform  counts  suggest  a general 
bacterial  contamination  of  groundwater  in  the  study  area.  However, 
local  hydrologic  and  biologic  factors  may  also  be  affecting  this 
contamination.  Most  of  the  sampled  wells  show  some  form  of  bacterial 
contamination  in  excess  of  drinking  water  standards. 

2.  Florence  - Geologic/hydrologic  data  indicate  that  point  source  dis- 
charges  probably  contribute  to  the  degradation  of  groundwater  quality 
in  Florence.  However,  overall  groundwater  quality  is  generally  fair 

to  good.  .Although  total  conforms,  fecal  coliforms  and  fecal  streptococcus 
concentrations  were  detected  in  wells  sampled  in  late  June,  there  was 
no  contamination  during  the  September  sampling  period.  Nitrate  levels 
were  well  below  the  safe  limits. 

3.  Rattlesnake  - Nitrate  concentrations  were  found  at  elevated  levels  in 
most  wells  tested,  both  in  confined  and  semi  confined  aquifers.  Sources 
of  nitrate  concentrations  appear  to  be  individual  septic  systems,  animal 
wastes  and  irrigation  return  flows.  Bacteriological  contamination  was 
also  apparent  in  some  wells. 

The  Libby  area  also  has  a very  significant  groundwater  problem  in  nearby 
South  Libby  Flats,  which  has  experienced  rapid,  uncontrolled  growth.  Groundwater 
serves  as  the  water  supply  for  approximately  2000  people  and  the  contamination  is 
extensive  enough  to  cause  an  imminent  threat  to  public  health.  Tests  have  re- 
vealed concentrations  of  nitrates  above  the  drinking  water  standard,  and  fecal 
coliform  contamination  has  also  been  detected. 

■Another  current  significant  groundwater  issue  concerns  a petition  for  sole 
source  designation  of  a portion  of  the  Helena  Valley  Shallow  ■Aquifer.  Several 
public  water  supply  systems  are  sensed  by  the  aquifer  v\/hich  may  be  a.ffected  by 
increased  subdivision  activity,  mining  and  the  installation  of  a petroleum  pipe- 
line. .Another  concern  is  the  possibility  of  contamination  from  the  injection  of 

raw  sewage  sludge  in  the  proposed  sole  source  area.  The  petition  is  currently  in 
the  review  process. 
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B.  Saline  Seep 

Saline  seep,  or  north  slope  alkali  as  it  \vas  once  kno™,  is  caused 
by  the  Vvldely-accepted  diydand  farming  practice  Ox  sunmer  ralxO^ving 
ever)-  other  year.  Saline' seep  first  began  appearing  on  the  Highv.uod 
Bench  south  of  Fort  Benton  during  the  1950 ’s  and  has  rapidly  spreaa 
to  many  ether  areas  of  the  state.  The  area  affected  by  saline  seep 
in  Montana  has  been  estimated  by  various  sources  to  be  from  14C,CUU 
to  200,000  acres.  The  Montana  Association  of  Conservation  Districts, 
through  a surv'ey  conducted  as  part  of  the  Statewide  208-AgNPS  assessment, 
estimates  that  164,000  acres  are  affected  by  saline  seep  in  the  42 
county  statevdde  208  area  alone,  (see  Table  45),  v/hich  does  not  include 
much  of  the  southcentral  and  southeastern  parts  of  the  state.  Nfcst 
authorities  agree  with  estimates  that  saline  seep  is  increasing  at 
somewhere  near  ten  percent  per  year. 


Saline  seep  has  appeared  relatively  recently,  approximately  50-60 
years  after  dryland  farming  became  widespread  in  the  state.  Considering 
the  fact  that  about  11  million  acres  of  dry  cropland  is  found  wnthin 
the  statewide  208  area  and  saline  seep  is  rapidly  increasing,  the 
potential  impact  to  our  ground  and  surface  wnter  resources  may  be  quite 
great.  From  previous  work  done  by  the  Montana  Bureau  of  Mines  and 
Geology  and  the  V/ater  Quality  Bureau,  it  is  clear  that  waters  produced 
by  saline  seeps  are  usually  extremely  salinized  (up  to  2-3  times 
greater  than  sea  water) ; they  mny  contain  high  concentrations  of  nitrates 
which  can  be  toxic  to  man  and  livestock;  and  they  som.etim.es  contain  high 
levels  of  trace  mietals,  such  as  selenium.,  which  can  produce  many  harmful 
effects.  These  past  studies  have  been  directed  largely  to  determine 
ground  water  elevation  fluctuations  and  towards  analysis  of  the  seep 
water  to  determine  its  makeup.  Ifxisting  data  is  not  adequate  to 
determine  the  overall  effect  that  saline  seep  developm.ent  may  be  having 
on  the  ground  water,  although  there  are  reports  of  domestic  wells  going 
"sour”  and  becoming  unfit  for  use  within  several  saline  seep  areas. 
Surface  ;vater  quality  may  be  sufferin-g  as  a result  of  seepage  of 
salinized  water  into  our  lakes  and  streams.  Interest  in  installing 
subsurface  drains  to  reclaim  saline  seeps  appears  to  be  gaining 
momentum  throughout  the  state.  If  this  highly  salinized  water  empties 
into  a live  drainage,  the  potential  for  impairment  of  water  quality 
for  downstream  water  users  certainly  exists.  The  Water  Quality  Bureau 
now  requires  a discharge  permit  for  such  drains  and  issues  permits 
only  when  the  proposed  discharge  will  not  degrade  existing  water 
quality  based  on  the  Departments  nondegradation  policy. 


In  order  to  obtain  better  information  about  the  existing  and 
potential  threats  from  saline  seep,  the  Water  Quality  Bureau  is 
supporting  investigations  by  the  Montana  Bureau  of  Mines . These 
investigations  are  resulting  in  the  collection  and  analysis  of  hundreds 
of  samples  from  v/ells  ^d  sprpgs  thnoughout  the  problem  areas,  and 
an  evaluation  of  existing  saline  seep  drains  on  receivir^g  stream 
quality'. 
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T.ABLE  45 


ACREAGE  AFFECTED 

BY  SALINITY 

IN  THE  STATEWIDE  208 

STUDY  AREA 

Basi  n 

Irrigated 

Cropl and 

Dry 

Cropland 

Acres 

Trend 

Acres 

Trend 

Kootenai 

0 

- 

0 

- 

Clark  Fork 

2,850 

same 

6,714 

same 

Jefferson 

21 ,675 

same 

150 

same 

Madi son 

0 

- 

0 

- 

Upper  Yellowstone 

350 

same 

0 

- 

Upper  Missouri 

18,585 

vari able 

26,860 

i ncrease 

Marias 

2,800 

i ncrease 

20,929 

increase 

Middle  Missouri 

1,061 

variable 

37,619 

increase 

Mussel  shel  1 

2,630 

increase 

12,682 

i ncrease 

Milk 

7,225 

i ncrease 

14,960 

i ncrease 

Lower  Missouri 

506 

vari able 

37,230 

i ncrease 

Lower  Yellowstone 

340 

variable 

3,271 

i ncrease 

Lower  Tongue 

0 

- 

4,000 

i ncrease 

Beaver 

0 

5 

same 

58,022 

164,420 
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T.-IBLE  46 


MILES  OF  DEWATERED  STREAM  SEGMENTS  IN 
THE  STATEWIDE  208  STUDY  AREA 


Basi  n 

Miles  Dewatered 

Kootenai 

4 

Clark  Fork 

155 

Jefferson 

41 

Madi son 

0 

Upper  Yellowstone 

32 

Upper  Missouri 

55 

Marias 

67 

Middle  Missouri 

135 

Mussel shel 1 

224 

Milk 

160 

Lower  Mi ssouri 

0 

Lower  Yellowstone 

0 

Lower  Tongue 

0 

Beaver 

0 

873 
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C . Dev'atering 

All  streams  in  Montana  are  de^vBterec,  that  is,  a certain  ar'.cunt 
of  v.-ater  is  removed  from,  every  stream  for  one  or  m.ore  beneficial  uses. 

Ey  strict  definition,  devatering  itself  is  not  pollution,  but  in  m.any 
cases  reduced  flov;s  do  contribute  to  water  quality  degradation  and  so 
deserve  attention  fromi  a nonpoint  source  management  aspect. 

Tlie  major  effects  of  dewatering  are  reduction  of  the  stream's 
dilution  capacity  and  biotic  habitat.  In  extreme  cases,  the  stream 
channel  may  become  totally  dry.  With  reduced  flows  salt  concentrations 
and  temperature  increase  and  oxygen  lev'els  drop.  These  conditions  may 
be  toxic  or  inhibitoiy^  to  fish  and  other  aquatic  life  and  reduce  water 
quality  for  other  beneficial  uses.  The  problon  may  be  compounded  by 
additional  pollutant  loads,  which  the  stream  can  no  longer  assim.ilate 
adequately. 

The  degree  to  which  a stream's  quality  is  degraded  by  dewatering 
depends  on  several  factors:  pre-existing  water  level  and  quality,  total 

amount  of  water  rem.oved,  duration  of  reduced  flows,  time  of  year,  and 
the  social,  economic,  and  environmental  value  of  the  stream  prior  to 
dewatering.  The  problem  is  often  a subtle  one,  particularly  on  larger 
streams  where  significant  amounts  of  water  can  be  remioved  without 
apparent  effects. 

Although  de^vatering  has  been  critical  in  the  Clark  Fork,  Beaverhead, 
Bitterroot,  West  Gallatin,  Big  Hole,  and  Jefferson  Rivers,  many  other 
streami  segments  are  frequently  affected.  A questionnaire  completed  by  the 
states 's  Conservation  Districts  has  helped  to  more  accurately  identify  the 
extent  of  the  dewatering  problem.  Any  consumptive  beneficial  use  can 
potentially  dewater  a stream  to  the  point  that  its  quality  is  impaired. 
However,  irrigation  accounts  for  more  than  95  percent  of  the  water 
withdrawn  from  streams  in  Nfontana. 

Some  of  the  most  obvious  and  critical  dewatering  problems  were 
identified  by  the  Conservation  Districts.  The  questionnaire  defined 
dewatering  as  followa:  Either  1)  the  stream  is  actually  or  for  all 

practical  purposes,  dry;  2)  the  stream  is  reduced  to  a series  of 
separated  pools;  or  3)  significant  portions  of  the  streambed,  which 
would  otherwise  be  under  water,  are  exposed.  Dewatered  segments 
identified  by  the  Districts  totalled  873  miles  in  the  statewide  208 
area.  Stream  miles  dewatered  are  aggregated  by  basin  in  Table  46. 

The  Bliie  Ribbons  208  Study  in  1977  also  identified  several  stream 
segmients  which  were  conpletely  dewatered.  They  included  Cottonwod  Creek 
(AG26)  during  the  sampling  run  of  July  27,  1977,  Hyalite  Creek  (AG15] 
following  the  last  sampling  run  of  July  27,  1977,  and  the  Gallatin  River 
below  Irving  Bridge,  west  from  Belgrade,  for  a distance  of  approximately 
four  miles  on  July  21,  1977.  It  is  estimated  that  this  section  of  the 
Gallatin  River  remained  dry  for  five  days. 


Other  stream  segments  which  were  almost  completely  dewatered  during  the 
course  of  the  study  are  displayed  below  by  location,  station  number  and 
date. 
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D.  Drink! na  Water 


The  initial  rlontana  law  relatinc  to  public  v/ater  suoplies  was  oricinall'/ 
enacted  in  1907.  This  law  was  revised  in  1 977  and  -I'Min  in  V979  to  enacle  f'^ontana 
to  receive  and  retain  deleaation  for  adniini  strati  on  of  she  "haderal  Safe  Drinkina 
Water  Act"  \PL  93-523)  enacted  in  1974.  ?''o.ntana's  Droorain  covered  about  250 
conmunity  water  systems  prior  to  1978.  The  present  prcarain  requlates  all 
systems  which  have  at  least  10  service  connections  or  serve  at  least  25 
individuals  daily  for  at  least  60  days  a year. 


The  current  inventory,  as  submitted  to  EPA  on  January  1,  1980,  listed 
609  community  water  systems  and  1,147  non-community  water  systems.  The 
following  table  presents  the  information  available  from  the  inventory  ^^or 
the  community  water  systems: 


TABLE  47 

Suunmary  o£  Community  Water  Systems  in  ^'bntana 


Surface  Water  Systems: 


No.  of  Water 
Systems 


Oround  Water  Systems: 


Consecutive  Water  Systems: 

10,000  - 75,000  population 
1,000  - 10,000  population 
100  - 1,000  population 

25  - 100  population 

Total 


0 

7 

0 

0 

7 


PoDulation 
Served 


10,000  - 

75,000  population 

7 

290,000 

1 ,000  - 

10,000  noDulation 

31 

93,000 

100  - 

1 ,000  population 

17 

9,000 

25  - 

100  population 

6 

600 

Total 

61 

392,000 

10,000  - 

75,000  population 

2 

22  000 

1 ,000  - 

10,000  population 

32 

69  ’OOO 

100  - 

1 ,000  popul ati on 

190 

56 , finn 

25  - 

100  population 

316 

14,000 

Total 

540 

161 ,000 

0 

13,000 

0 

0 

13,000 


water 

ones  that  purchase  all  of  their  water  from’other  wate^syr^  lndTo\l? 
have  any  sources  of  their  own.  syo  terns  ana  ao  not 


The  table  presents  a 


number  of  interesting  items,  for  example: 


7T000^base^CT‘'th™'^970  lA  « Population  of 

figure  win  be  higher  at“thrco^J,et!on Af AhAW?8o1eAA‘ 7^^ 
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2.  Onlv  one  percent  of  Montana's  community  v/ater  systems  serve  more 
than  lO.OOO  persons  - the  population  used  in  early  E?A  estimates 
water  system  caoability  to  fund  standard  treatment  fo>"  removal 


of 


regulate 


contaminants.  Hov.'ever,  this  one  pe''cent  of  the  systems  serves 
55  percent  of  the  oeople  who  obtain  water  from  a public  water  system. 

The  "small  system  strategy"  currently  under  development  by  EPA  will 
impact  over  99  percent  of  Montana  community  water  systems. 


3.  Fully  87  percent  of  Montana  community  water  systems  serve  fewer  than 
1,000  persons.  This  87  percent  of  the  systems  provides  water  to  only  14 
percent  of  the  population  obtaining  water  from  a public  water  system. 


4.  Ten  percent  of  all  community  systems  are  sur-^ace  water.  The  systems 
supply  water  to  70  percent  of  the  population.  More  than  88  oercent  use 
ground  water.  One  percent  purchases  water  from  another  water  system. 

From  a quality  standpoint,  Montana's  drinking  water  is  considered  generally 
good  in  the  western  part.  Those  supplies  in  the  eastern  part,  particulary  ground- 
water,  would  be  considered  poor.  The  exception  in  the  western  part  are  the 
surface  supplies  which  are  high  in  turbidity.  In  the  eastern  part  of  the  state, 
the  communities  using  surface  supplies  with  few  exceptions,  have  water  treatment 
facilities  capable  of  providing  quality  water.  However,  the  groundwater  suoplies 
are  generally  high  in  total  dissolved  solids.  Some  of  the  smaller  supplies 

have  fluorides  and  nitrates  which  exceed  the  MCL.  Table  identifies  on  a 

statewide  basis  the  fluoride,  nitrate,  arsenic,  sel  nium  an'cT  turbidity  problems 
in  the  state. 


Table  48 


Community  Public  Water  Supplies  Which  Exceed  MCL's 


Reported 

Maximum 

Level 

Contami nent 

Suppl y 

Const! tuent 

(mq/1 ) 

Level  (MCL) 

Ashland 

FI uori de 

3.9 

2.4 

Ci rcle 

5.2 

Lambert 

4.1 

Ri chey 

4.4 

Highland  Park, 

G1 endi ve 

3.8 

Spring  Grove  Tr.  Ct 

3.1 

Cheeks  Tr.  Ct. 

3.8 

Alta  Tr.  Ct. 

Miles  City 

2.57 

Bills  Trailer  Vi  lie 

2.74 

Greens  tar  Mob.  Hm 

Vi  1 1 age 

2.96 

Wagon  Wheel  Tr.  Ct. 

2.58 

W&R  Mob.  Hm  Village 

Fai rvtew 

5.23 

Wagon  Wheel  Tr.  Ct. 

Forsyth 

5.5 

21.5 


Reoorted 

Maximum 

Level 

Contami nent 

Suoply 

Const! tuent 

(mn/1 ) 

Level  (MCL) 

Flaxvi  1 1 e 

Ni trate 

34.0 

10.0  as  M0--N 

Rapel je 

13.0 

Coffee  Creek 

14.0 

Denton 

13.0 

Three  Forks 

Arsenic 

0.06 

0 .05 

Rapel je 

Selenium 

0.036 

0.01 

Community  Public  Water  Supplies  which  utilize  surface  water  and  have  exceeded  the 
maximum  contaminant  level  of  1.0  N.T.U.  for  a monthly  averaqe. 


Cul bertson 
Bozeman 
Canyon  Ferry 
Devon 

Tiber  County  Water  District,  Conrad 

Fort  Peck 

Rainbow  Dam 

Ryan  Dam 

Harl em 

Helena  (Ten  Mile  System) 

Neihart 

Ronan 

White  Sulphur  Springs 

Community  Public  Water  Supplies  which  use  surface  water  and  do  not  monitor  turbidity 
East  Glacier 

Hill  County  Water  District,  Hingham 
Power 

St.  Ingatius 

Sheridan 

Tory 


Nearly  all  of  the  community  public  water  supplies  are  now  monitoring  for  j 

bacteriological  quality  on  a regular  basis  and  the  maximum  contaminate  levels  for  \ 
coliform  bacteria  are  rarely  exceeded.  Of  576  community  supplies  only  about  ' 

15  have  not  yet  begun  a regular  bacteriological  monitoring  program.  ' * 

The  inventory  of  noncommunity  public  water  supplies  was  completed  at  the  ' 

end  of  1979  and  about  40%  of  these  supplies  have  begun  taking  bacteriological  | 

samples  on  a quarterly  basis. 

A program  for  radiological  monitoring  is  now  being  developed  and  will  be 
implemented  over  the  next  1-2  years.  This  program  is  planned  to  include  all 
community  suoplies. 
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E.  Fish  Kills 


TABLE  49 


Summary  of  Recent  Major  Fish  Kills  in  Montana 


■ Ue 

Location 

Cause 

: 3-6/76 

Madison  River 
Madison  Co. 
near  Ennis 

Industrial , 
hydroel ectri c 
facility,  hign 
temperatures  & 
super  satu>"ation 

1/3-4/77 

Silver  Creek 
Lewis  & Clark  Co. 
near  Helena 

Industrial , 
mining, 
cyani de 

4/28/79 

Madison  River 
Madison  Co. 
near  Ennis 

Unknown , 
bel i eved  to  be 
related  to  the 
hydroel ectri c 
facil ity 

7/19/79 

Mill  Creek 
Missoula  Co. 
near  Frenchtown 

Agri cul tural  , 
aquatic  herbicides 
(xyl ene) 

7/17/79 

Beaverhead  River 
Madison  Co. 
near  Twin  Bridges 

Agricul tural , 
aquatic  herbicides 
(Acrol ein) 

7/13/79 

Blacktail  Deer  Creek 
Beaverhead  Co. 
near  Dillon 

Agricultural , 
dewatering 
and  aquatic 
herbicides 

7/3/79 

Mill  Creek 
Madison  Co. 
near  Sheridan 

Agricul tural , 
aquatic  herbicides 
(Acrolein) 

9/12/79 

Billman  Creek 
Park  Co. 
near  Livingston 

Agricul tural , 
weed  spraying 
2,4-D  ester 

* Prepared  by  Mr.  Ken  Knudson,  Pollution  Biologist  for  the  Montana 
Fish,  Wildlife  and  Parks. 


Extent  ana  Number  Killed 


5 rive''  mi  1 as 
heavy  mortal  i r,y 

15.000  fish,  300  game, 
brown  trout,  mountain 
whi tef i sh 

4 creek  miles 
total  mortality 

3.500  f ish  , 80,^  game , 
westslope  cutthroat 
trout 

1/2  ri ver  mi  1 e 
1 i ght  mortal i ty 

1.000  fis'h,  15%  game, 
brown  trout,  Utah 
chub,  mountain 

whi tef i sh 

1 creek  mi  1 e 
heavy  mortal i ty 

5.000  fish,  60.a  game, 
brown  trout, 
rainbow  trout, 
mountain  whi tef ish 

3 ri ver  mi  1 es 
heavy  mortal i ty 

20.000  fish,  25%  game, 
brown  trout, 
niountai n whi  tef  i sh , 
Scul pi n 

1 creek  mile 
heavy  mortal i ty 

1.000  fish,  20%  game, 
brown  trout, 

Scul pin 

1.5  creek  miles 
heavy  mortal i ty 

3.000  fish,  70%  game, 
brown  trout, 

brook  trout 

1 . 5 creek  miles 

1.500  fish,  30%  game, 
brown  trout, 

Scul pi n 
Department  of 
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F . Ammonia 


Un- ionized  ammonia  has  been  identified  as  having  a toxic  effect  on 
aquatic  organisms.  The  toxic,  un- ionized  fraction  is  directly  related 
to  unter  temperature  and  pH.  iVlinicipal  sevnge  treatment  system.s,  whether 
lagoons  or  trean:;ent  plants,  contain  a significant  airount  of  ammonia  in 
their  effluent.  For  this  reason,  those  m.unicipalities  that  have  a 
discharge  to  state  waters  were  considered  potential  sources  of  toxic 
un- ionized  ammonia. 

Flow,  pH,  temperature  and  ammonia  data  often  are  not  available  for 
municipal  discharges  and  receiving  waters.  In  the  absence  of  actual 
data,  the  possibility  of  an  ammonia  toxicity  problem  associated  with 
each  municipal  discharge  was  evaluated  through  a series  of  calculations 
using  typical  values  for  the  discharge  and  receiving  water.  For  those 
municipalities  that  were  placed  in  the  potential  problem  category 
(Table  50}^  lack  of  real  data  made  it  impossible  to  impose  specific 
ammonia  limitations.  Instead,  intensive  surveys  are  being  done  to 
demonstrate  whether  a toxic  ammonia  effect  from  the  sewage  treatment 
facility  actually  exists.  If  a problem  does  exist,  data  from  the  survey 
will  allow  establishment  of  reasonable  and  justified  ammonia  limits  for 
the  protection  of  fish  and  other  aquatic  life. 

Of  the  forty- five  municipalities  identified  as  having  potential  ammonia 
problems,  sufficient  data  have  been  collected  to  danonstrate  that  nine 
have  no  problem  (Chester,  Columbia  Falls,  Denton,  Geraldine,  Glasgow,  Hamilton, 
Libby,  Brady  and  Warm  Springs)  and  to  establish  limits  for  one  (Bozeman) . 

A preliminary  surv'ey  for  Missoula  was  inconclusive  and  a more  intensive 
followup  survey  is  scheduled  for  1980. 
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Table  50  - Municipal  sewage  treatment  systems  and  receiving  waters 
Identified  as  having  a possible  ammonia  toxicity  problem. 


MUNICIPALITIES 


RECEIVING  WATER 


Belt 

Big  Sandy 
Boul der 
Bozeman 
Browning 
Butte 
Chester 
Chi  nook 
Choteau 
Ci rcl e 

Columbia  Falls 
Conrad 
Cut  Bank 
Denton 
Dil Ion 
Dodson 
Geral di ne 
Gi 1 dford 
G1 asgow 
Hami 1 ton 
Harl owton 
Havre 
Hel ena 
Hi ghwood 

Hi  11  brook  Nursing  Home 

Jol iet 

Kal ispel 1 

Lavi na 

Lewistown 

Libby 

Mi s soul  a 

Missoula  County  - Lolo 
Phi  1 i psburg 
PI entywood 
Brady  (Pondera  Co. ) 

Red  Lodge 

Ronan 

Shelby 

St.  Ignatius 

Sheridan 

Stanford 

Warm  Springs 

White  Sulphur  Springs 

Wibaux 

Wi nnett 


Belt  Creek 

Big  Sandy  Creek 

Boulder  River 

East  Gallatin  River 

Depot  Creek  - Willow  Creek 

Silver  Bow  Creek 

Cottonwood  Creek 

Milk  River 

Teton  River 

Redwater  River 

Flathead  River 

Dry  Fork,  Marias  River 

Old  Maids  Coulee  - Cut  Bank  Creek 

Wolf  Creek 

Beaverhead  River 

Dodson  Creek 

Flat  Creek 

Sage  Creek 

Milk  River 

Bitterroot  River 

Musselshell  River 

Milk  River 

Prickly  Pear  Creek 

Hi ghwood  Creek 

Prickly  Pear 

Rock  Creek 

Ashley  Creek 

Musselshell  River 

Spring  River 

Kootenai  River 

Clark  Fork 

Bitterroot  River 

El i nt  Creek 

Big  Muddy  Creek 

South  Pondera  Coulee 

Rock  Creek 

Crow  Creek 

Old  Maids  Coulee 

Mission  Creed  - Matt  Creek 

Mi  1 1 Creek 

Coyote  Creek 

Clark  Fork  River 

Hot  Springs  Creek 

Beaver  Creek 

McDonald  Creek 
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G.  Energy  Development 


Montana  is  nationally  known  for  its  vast  fishery  resources  and  high 
quality  waters  and  also  for  its  tremendous  energy  reserves.  The  potential 
for  conflict  between  these  resources  is  not  difficult  to  imagine.  The 
national  energy  supply  problem  is  becoming  miore  critical  by  the  day--not 
only  in  terms  of  meeting  present  needs  but  also  long  term  availability  and 
cost  stability.  With  the  western  states  containing  much  of  the  nation's 
energy  reserves,  this  region  is  looked  to  for  the  bulk  of  the  increase  in 
domestic  energy  production.  A dramatic  increase  in  dom.estic  energy  production 
will  have  severe  social  and  environmental  impacts  where  that  energy  is  extracted, 
produced  and  refined. 

Montana  contains  potential  reserves  of  gas  and  oil  in  the  overthrust  belt; 
an  abundance  of  free  flowing,  high  gradient  rivers;  uranium  potential  just 
beginning  to  be  realized;  and  at  least  43  billion  tons  of  economical ly- 
strippable  coal.  Those  concerned  with  Montana's  natural  resources  have 
reason  to  look  apprehensively  toward  the  future. 

The  list  of  possible  water  quality  and  fishery  impacts  in  Montana  is 
long  and  tedious.  To  put  the  various  solutions  to  the  energy  crunch  in 
proper  perspective,  the  effects  on  air,  land  and  water  from  various  kinds 
of  energy  development  must  be  addressed. 

The  major  energy  resources  likely  to  be  developed  in  Montana  are  coal, 
hydropower,  gas,  oil  and  uranium.  While  a modest  degree  of  development  of  any 
one  of  these  energy  sources  could  probably  be  accommodated  with  minimal 
environmental  disruption,  the  degree  of  development  needed  to  make  a significant 
contribution  to  the  country's  energy  shortfall  could  cause  significant 
environmental  degradation.  Development  of  coal  and  hydropower  resources 
is  likely  to  produce  the  most  severe  and  long  term  impacts,  with  oil  and  gas 
development  running  close  behind. 

The  following  is  an  examination  of  each  major  energy  source  with  a 
list  of  significant  projects  that  could  have  adverse  water  quality  and  fishery 
impacts. 

1.  Coal 

The  southeastern  portion  of  Montana,  northeastern  Wyoming  and  western 
North  Dakota  contain  the  Fort  Union  coal  formation.  In  Montana,  scattered 
coal  deposits  can  be  found  in  other  locations.  Coal  has  been  promoted  as  the 
major  interim  fuel  source,  a possible  way  out  of  the  energy  crisis  and  one  of 
the  most  important  energy  reserves.  In  any  national  energy  policy,  coal  is 
likely  to  play  a key  role.  The  development  of  Montana's  coal  reserves  can 
take  two  forms:  First,  and  currently  most  common,  Montana  coal  is  mined  and 

exported  to  power  plants  outside  the  state.  Or,  Montana  coal  could  be  mined 
and  converted  to  various  forms  of  energy  within  the  state. 
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portation^of^co'^l^h-vp^^'^^^^^  ^acts  associated  witl-*  strip  nining  and  trans- 
rildliff  habiS?  a f doowented.  TP.e  physical  disruption  to 

railroad  i operation;  impacts  associated  with  haul  roads, 

ardiS^lcf^^S- Srour.d  water  table  disruption 
^ave  ^ ; and  problems  with  adequate  reclar.ation 

^v^e?her5or  'S:orf^  extensively.  Significantly  accelerating  coal  miring, 
tho'^e  imp'acts'^  on- site  conversion,  would  increase  the  occurrence  of 

C'f  coal  to  more  usable  forms  of  energ>-  also  looms 
^ on  the  liontana  horizon.  In  the  past,  the  principal  coal  conversion 
considered  was  the  coal-fired  electric  generating  plant.  Now,  however, 
cm*?  cf  coal  gasification  or  the  production  of  pipeline  quality  gas  and 

_yn  e ic  fuel  ( s>Tifuel'')  appear  as  real  possibilities  in  energy  production, 
risn  and  wildlife  impacts  from  such  on-site  conversion  facilities  have  far  more 
widespread  implications  than  simply  the  mining  of  coal.  Generally,  the  m.ore 
complex  the  energy  facility  becomes,  the  greater  and  more  diverse  the  impacts 
on  fish  and  wildlife. 


The  greatest  impact  is  likely  to  come  from  synthetic  fuel  plants.  From 
the  little  that  is  known  of  them,  synthetic  fuel  plants  cover  sign_Lficant 
quantities  of  ground;  a 60,000-barrel-per-day  plant  requires  up  to  four  square 
miles  of  land,  if  the  plant  currently  operating  in  South  Africa  is  any  indication. 
In  addition,  a large  companion  power  plant  is  necessary  to  provide  energ>'  for  the 
synfuel  plant  and  a separate  coal  mine  is  needed  to  supply  the  coal.  Branching 
out  from  the  plant  boundaries  itself,  stack  emissions  from  the  power  plant  and  the 
s>Tifuel  facility  would  adversely  affect  habitat  and  vegetation  in  downwind  areas. 
Ihie  copious  quantities  of  water  necessary  to  cool  the  generating  plant  and  to 
process  the  coal  into  products  would  come  from  nearby  water  sources.  In  semiarid 
southeastern  Montana,  additional  wnter  diversions  during  critically  dry  periods 
would  have  significant  adverse  impacts  reaching  far  beyond  the  fish  and  wildlife 
resource.  Severe  competition  for  an  already  limited  water  resource  would  be 
ensured.  Existing  wnter  users  would  have  a new  consideration  to  deal  with  when 
drought  years  rolled  around.  Aquatic  impacts,  particularly  on  the  smaller 
tributary  streamis  of  the  Yellowstone,  could  be  severe. 

Table  51  and  Table  52 ^ respectively,  indicate  the  anticipated  new  coal 
mines  and  potential  coal  related  energy  production  facilities  that  may  be 
developed  in  Montana  in  the  relatively  near  future. 
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Table  51 


Anticipated  New  Coal  Mines 


Appl leant 
Company 

Mi  ne 

County 

Permi t 
Appl i cation 
Date 

Appl leant 's 
Proposed 
Opening 
Date 

Estimated 
Maximum 
Producti on 
Per  Year* * 
(mill i on  tons 
per  year) 

Shell  Oil  Company 

Pearl 

Big  Horn 

1/20/78 

1980 

2 

Montco 

Nance 

Rosebud 

anticipated 

1983 

12 

Burlington  Northern 

Ci rcl  e 
West 

McCone 

antici pated 

1982 

6 

Consol 

CX  Ranch 

Big  Horn 

anticipated 

1982-83 

4 

Peter  Kiewit  Sons 

Squi rrel 
Creek 

Big  Horn 

anticipated 

1982-83 

4 

Louisiana  Land  and 
Exploration 

- 

Mussel shel 1 

anticipated 

1982 

2 

Western  Energy 

- 

Custer 

anti ci pated 

Source:  Montana  Department  of  State  Lands 

*Mines  typically  do  not  reach  maximum  rates  of  production  until  the  third  or  fourth 
year  after  opening. 
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Table  52 


Potential  Coal -Related  Energy  Production  Facilities  in  Montana 


Potential  Electric  Generating  Plants 


Company 

Size 

Location 

Basin  Electric 

1000  MW 

Circle  , MT, ,:or 
Gillette,  Arvada, 
Wyoming 

Montana  Power  Company 

350  MW 

Chester,  Hardin, 

+350  MW 

Great  Falls 

Potential 

Coal  Gasification/Liquifaction  Plants 

Tenneco  Co. 

250  mm  ft^  of  natural  gas  & 
880  MW  coal  fired  power  plant 

Wibaux  County 

Montana  Power  Company 

tentati ve 

unknown 

Washington  Energy  Co. 

250  mm  ft^ 

McCone  County 

Utah  International 

Several  plants  each  of 
250  mm  ft^ 

Powder  River  County 

Burlington  Northern 

100,000  barrels  of  crude  oil 

G1 endi ve 

Northern  Resources 

6 mi  1 1 ion  tons  of  coal 

per  year  to  produce  fertilizer 

and  methanol -di esel 

McCone  County 

DOE  (feasibility) 

14  mm  ft^ 

Billings 
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2 . Hydropower 

In  July,  1979,  the  U.S.  Army  Corps  of  Engineers  released  a preliminary 
inventoi*)^  of  hydropower  resources  in  the  limited  States.  The  inventor)'  is  part 
cf  the  "National  Hydroelectric  Tower  Study,”  authorized  by  Section  167  of  the 
’Jater  Resources  Development  Act  of  1976  (P.L.  94-587).  The  study  is  designed 
to  provide  a current  and  comiprehensive  estimate  cf  the  potential  for  increm.ental 
or  new  generation  at  existing  dams  and  other  water  resources  projects,  as  well 
as  for  undeveloped  sites.  The  National  Hydropower  Study  also  addresses  the 
demand  for  hydroelectric  power,  and  investigates  various  related  policy  and 
teclmical  considerations  to  determine  the  incentives,  constraints  and  impacts 
of  developing  hydropower  to  meet  a portion  of  the  nation's  future  energy  demands. 
The  National  I^’dropower  Study  will  be  completed  in  1981. 

In  the  "Preliminary  Inventor)'  of  H)'dropower  Resources"  for  the  Mid-Continent 
Region,  the  Army  Corps  of  Engineers  identified  222  sites  in  Montana  where  new 
or  additional  hydroelectric  facilities  could  be  located.  The  sites  included 
creeks,  canals,  and  rivers  in  40  of  the  state's  56  counties.  According  to  the 
Array  Corp's  figures  there  are:  Cl)  20  existing  hydroelectric  power  facilities 
currently  generating  powar  in  Montana  with  2,418  NM  total  capacity;  (2).  88 
existing  dams  and/or  other  water  resource  projects  with  the  potential  for 
2,332  MV  new  and/or  additional  hydroelectric  capacity;  and  (3)  134  undeveloped 
sites  where  no  dam  or  other  engineering  structure  presently  exists  with  a 
potential  of  15,313  MW  capacity.  | 

The  development  of  additional  hydroelectric  power  on  the  states  v/aterways  i 
is  a very  real  threat. 

Montana  is  blessed  with  an  abundance  of  rivers -- somie  are  free- flowing  and 
many  still  have  a good  portion  of  their  length  uniii5)0unded.  Since  most  have 
their  headwaters  in  Nbntana,  the  gradients  are  relatively  high.  The  comhination 
of  flowing  water  and  high  gradient  makes  most  of  the  river  inescapably  appealing 
for  impoundment  (damming)  and  hydroelectric  po\\rer  generation. 

Several  of  Nfontana's  rivers  are  being  seriously  considered  for  additional  I 
hydropower  facilities.  Table  53  identifies  potential  hydropower  facilities  which  | 
have  been  or  are  being  considered  for  development  in  bfontana.  While  biologists 
commonly  analyze  river  resources  in  terms  of  fishermen  days  of  use,  pounds  of  j 
brown  trout  per  1,000  feet  of  stream  or  number  of  floaters  per  day,  the  U.S.  Army 
Corps  of  Engineers  (in  a July  1979  inventory  of  the  state's  hydropower  potential) 
refers  to  rivers  in  terms  of  megawatts  of  electricity,  hydropower  potential  and^ 
power  peaking  capabilities.  Tliat  particular  study  reidentified  such  controversial 
dam  sites  as  Allenspur  on  the  Yellowstone,  Reichle  on  the  Big  Hole,  Spruce  Park  | 
and  Glacier  View  on  the  North  Fork  of  the  Flathead,  five  on  the  Big  Blackfoot  and  i 
many,  many  more. 

Increasing  hydropower  production  in  bfontana  can  take  one  of  three  forms,  or 
a combination;  (1)  constructing  new  dams,  (2)  converting  existing  facilities  from 
baseload  to  power  peaking  generation  or  (3)  adding  hydropow'er  to  existing  dams . 

The  impact  from  any  one  of  these  methods  depends  on  the  ma.gnitude  and  location 
of  the  project.  ! 
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Table  53 


Potential  Hydropovjer  Facilities  in  Montana 


Faci 1 i ty 

Location 

Fort  Benton 
New  earthfill  dam  and 
hydropower  plant 

Missouri  River  below  Fort  Benton 

Canyon  Ferry 

New  90  MW  peaking  facility 

Missouri  River  at  Canyon  Ferry 

Fort  Peck  Dam 
New  125  MVJ  power  plant  and 
reregulation  dam 

Missouri  River  at  Fort  Peck 

Montana  Power  Company 
Additional  power  capacity 
at  four  existing  sites 

Hauser  on  the  Missouri,  Ryan  on  the  Missouri, 
Kerr  Dam  on  the  Flathead,  Thompson  Falls  on  the 
Clark  Fork 

Northern  Lights 
New  150  MVl  power  plant 

Kootenai  Falls 

Libby  Reregulate  Dam 
and  additional  generation 
at  Libby  Dam  (no  authorizations 
from  congress) 

Kootenai  River 

Yellowtail  Afterbay 
New  power  plant  114  MW 

Yellowtail  on  the  Bighorn  River  two  miles 
below  existing  power  plant 

Gibson  Dam 

New  hydropower  facility 

Sun  River 

Tiber  Dam 

Mew  hydropower  facility 

Marias  River 

Clark  Canyon  Dam 
New  3.5  MVl  power  plant 

Beaverhead  River  18  miles  southwest  of  Dillon 
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Basically,  construction  o£  new  dams  on  free- flowing  reaches  of  river  tends 
to  devastate  the  river  ecosystem.  The  reservoir  floods  the  existing  river,  bottomlan 
wildlife  habitat  and  the  prime  agricultural  land  beneath  it.  In  addition,  impounding 
waters  behind  dams  generally  alters  the  natural  flew  regime  downstre^  frem  the 
dam.  Sediirient  trapped  behind  the  dam  alters  hydrologic  characteristics  downstream 
and,  depending  on  the  outlet  structure,  the  water  released  from  the  dam  may  affect 
dovvnstream  rater  temperatures.  Examples  of  new  dam  projects  proposed  for 
i^fontana  rivers  include  the  Northern  Lights ' hydroelectric  proj  ect  at  Kootenai 
Falls  and  the  Water  and  Power  Resources  Service's  (formerly  the  Bureau  of  Recla-  I 
mation)  proposed  dam  on  the  Missouri  River  at  or  above  Fort  Benton. 

Tlie  second  type  of  hydropower  project  which  can  impact  aquatic  resources  is 
the  conversion  of  a baseload  generating  dam  to  power  peaking.  Baseload  generation 
is  the  daily,  steady  or  constant  generation  of  electricity;  it  requires  a steady 
release  of  water  from  the  dam.  The  fish  and  aquatic  msect  populations  below 
baseload  hydropower  dams  adapt  to  the  steady  release  and  the  quality  of  the 
recreational  fishery  remains  basically  unchanged.  Power  peaking,  on  the  other 
hand,  is  the  generation  of  large  quantities  of  electricity  during  peak  load  hours. 

A power  peaking  facility  may  generate  large  quantities  of  electricity  for  eight  | 
hours  a day  and  be  conpletely  shut  off  for  16  hours.  This  means  the  dam  would 
release  large  quantities  of  water  for  a limited  period  during  the  day  but  would  I 
be  shut  off  for  the  remainder. 

The  impacts  of  power  peaking  on  downstream  areas  can  vary  considerably,  but 
they  can  have  disastrous  effects  on  fish  reproduction  in  downstream,  areas.  In 
general,  fish  move  upstream  during  the  spawning  season  to  locate  suitable  spawning  ' 
sites.  When  upstream  movanent  is  blocked  by  a dam,  spawning  often  will  occur 
just  downstream  from  the  dam.  Successful  trout  reproduction  depends  on  a steady 
flow  of  water  over  the  incubating  eggs.  The  "off"  period  when  the  facility  is  not 
generating  electricity  or  releasing  water  would  eliminate  flow  over  the  eggs  and 
result  in  considerable,  if  not  total,  reproductive  failure.  In  addition,  the  food 
chain  coxold  be  inpacted  because  aquatic  insect  communities  immediately  downstream 
also  depend  on  flowing  water. 

Another  major  effect  of  power  peaking  is  fluctrating  water  levels  below  the 
dam.  If  there  is  a reservoir  immediately  below  a power  peaking  facility,  water 
levels  within  that  downstream  or  reregulation  reservoir  rail  be  raised  and  lowered. 
Depending  on  the  characteristics  of  the  reregulation  reservoir,  the  impacts  may  be 
minimal  or  severe.  If,  on  the  other  hand,  a free-flowing  river  exists  below  a power 
peaking  facility,  the  downstream  in^jacts  can  be  disastrous.  It  is  conceivable  that 
the  river  immediately  downstream  would  go  from  almost  full  channel  flow  to  dry 
streambed  in  normal,  daily  operation.  Effects  on  fish,  wildlife  and  recreation 
under  such  an  operating  regime  are  obvioias.  When  a power  dam  is  converted  from 
baseload  generation  to  power  peaking,  there  is  often  little  or  no  net  gain  in 
electricity  produced  on  an  annual  basis. 

Many  dams  in  the  state  were  built  solely  for  flood  control  and  irrigation:  the 
Tongue  River,  Clark  Canyon,  Tiber  and  Gibson  Dams,  for  example.  To  add  generators 
without  changing  the  release  patterns  achieves  the  goal  of  increasing  net  hydro - 
power  production  while  at  the  same  time  not  harming  aquatic  resources  downstream. 
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3.  Oil  and  Gas 


The  exploration  for  the  development  of  oil  and  gas  reser\'es  in  Montana 
lb  ^proceeding  at  a feverish  pace.  In  the  past,  m.uch  of  this  activity  was 
cairiea  out  on  the  plains  and  in  foothill  areas.  In  such  terrain,  it  was 
possible  (although  not  alvjays  accomplished)  to  carry  out  exploration  work 
with  minimal  adverse  environmental  effects . 


Spurred  on  by  the  enerty  crisis,  the  present  trend  is  to  explore  deeper 
and  deeper  into  the  miountain  areas  of  the  state.  The  Rock)'  Nbuntain  Front  in 
Montana  is  an  area  of  extraordinarily  high  fish,  wildlife  and  wilderness  values . 

The  Sm  River  Wildlife  Management  Area,  the  Bob  Marshall  and  the  Gates  of 
the  tomtains  Wilderness  areas  and  many  other  areas  are  typical  of  the  resource 
amenities  prevalent  along  the  east  slope  of  the  Montana  Rockies.  These  sarnie 
areas  are  considered  crucial  by  the  gas  and  oil  industry. 

Unlike  earlier  exploration  in  the  plains  and  foothill  areas,  intrusions 
into  mountain  canyons,  plateaus  and  hillsides  cannot  be  done  casually  or 
unobtrusively.  Roads  must  be  built,  equipment  transported  and  testing  accomplished. 
Much  of  this  may  happen  in  habitats  critical  to  fish  and  wildlife  and  of  high 
wilderness  value.  In  the  event  that  significant  reserves  of  gas  and  oil  are 
discovered  in  the  mountainous  areas,  develcpm.ent  of  such  reserves  will  not  only 
conpound  the  exploration  impacts  but  introduce  a new  range  of  impacts  associated 
with  drilling,  pumping,  storage  and  transportation  activities. 
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H.  Sediment  - (Muddy  Creek) 

Sediment,  along  \\lth  salinity  and  dewatering,  is  one  of  Montana's 
"big  tbaree"  water  quality  problem-s.  Although  attempts  have  been  made 
to  identif)'  lands  susceptible  to  erosion,  in  only  a few  cases,  thus 
far,  have  Conservation  Districts  identified  specific  land  managem^ent 
practices  u-hich  are  causing  sediment  problems  in  streams.  One  of  these 
cases,  and  perhaps  the  m.ost  important  one  statewide,  is  Muddy  Creek 
of  the  Sun  River. 

Middy  Creek  is  a tributary  of  the  Sun  River,  which  enters  the 
Missouri  River  15  miles  downstream  at  Great  Falls,  Montana.  The 
Muddy  Creek  drainage  located  in  northcentral  ^fc)ntana,  comprises  314 
square  miles  of  which  one-third  is  dry  cropland,  one-third  is  range 
and  one -third  is  irrigated  lands. 

The  major  water  quality  problem  is  the  large  amount  of  sediment 
presently  being  discharged  into  the  Sun  and  Missouri  Rivers,  ^^uddy 
Creek  averages  213,000  tons  of  sediment  and  90,000  acre-feet  of  flow 
annually.  This  provides  80  percent  of  the  total  sediment  load  of  the 
Sun  River  and  only  17  percent  of  the  drainage  area.  The  major  sediment 
source  is  the  lower  portion  of  the  liiddy  Creek  channel.  The  causes  for 
this  excess  sediment  load  and  channel  erosion  are  the  increased  annual 
flow  from  an  estimated  natural  flow  of  10,000  acre-feet  to  90,000  acre-feet, 
present  land  use  practices,  and  geologic  and  soil  characteristics  con- 
ducive to  excessive  erosion.  Present  biological  conditions  indicate 
environmental  stress  iq)on  the  ^{uddy,  Sun,  and  Missouri  drainage  systems. 

The  basic  solution  to  the  hydraulic,  sediment  and  nutrient  problons 
associated  with  Muddy  Creek  is  the  reduction  of  flows  and  erosion  in 
the  Middy  Creek  channel.  A set  of  physical  component  solutions  are 
recommended.  These  are  on-farm  management,  supply  canal  relief,  an 
interceptor  canal,  and  Middy  Creek  channel  stabilizations.  A compre- 
hensive information  program  is  needed  to  generate  support  for  increased 
natural  resources  management.  Finally,  adequate  funding,  approximately 
$25  million,  will  be  required  to  implement  these  programs. 

Within  ten  years  it  is  felt  that  flows  in  the  Mddy  Creek  channel 
can  be  reduced  by  80  percent  with  a corresponding  sediment  load  reduction 
of  75  percent,  and  nutrient  load  reduction  of  50  percent. 

In  order  to  obtain  a better  understanding  of  existing  environmental 
conditions  in  the  project  area,  the  Water  Quality  Bureau  has  initiated 
a water  quality  monitoring  program  to  help  fill  existing  data  deficiencies 
In  addition,  the  Soil  Conservation  Service  and  the  V/ater  and  Powar 
Resources  Service  are  involved  in  additional  investigations  to  better 
define  the  problem  and  develop  feasible  control  programs. 
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V.  Water  Quality  Goals  and  Control  Programs 


A. 


1985  Goals  and  Attairunent 


q of  Fish,  Wildlife  and  Parks  (DFl\f,P)  has  developed 

reqnnrrf^  Classifying  Montana  streams  according  to  their  fish 

“ . oe.  Each  stream  reach  was  placed  in  a value  class  for  each  of 

oria.  1)  Habitat  and  Species  Value  and  2)  Sport  Fishery  Potential, 
value  Classes  tor  each  of  these  two  criteria  were  assigned  to  a reach  by  a 
conputer  program.  The  program  uses  fisheries  inventorv'  data  that  have  been 
recorded  by _ fisheries _ biologists  and  entered  into  a computer  file.  The  final 
c assification- -the  Fishery  Resource  Value- -was  the  higher  class  given  for 
criterion  1 or  2 above. 


Six  fishery  resource  value  classes  have  been  established; 


Class 


Definition 


1 

2 

3 

4 

5 

6 


Highest-valued  fisherv"  resource 
High  priority  fishery  resource 
Substantial  fishery  resource 
Moderate  fishery  resource 
Limited  fishery  resource 
Not  classified 


Generally,  class  1 streams  correspond  to  the  so-called  "blue  ribbon" 
waters.  Class  6 waters  either  were  not  inventoried  for  fish  or  are  naturally 
unsuitable  for  fish  because  of  their  small  size  and/or  intermittent  discharge. 
Consequently,  for  the  purposes  of  this  report,  class  5 stream  reaches  were 
designated  "not  fishable,"  presumably  because  of  man-caused  constraints,  even 
though  they  may  have  limited  fishery  resources. 


The  total 
given  below: 

length  of  Montana  streams 

in  each  of 

the  top  fiv^e  classes  is 

Class 

Kilometers 

Miles 

Percent  of  Total 

1 

2,728 

1,694 

9.9 

2 

3,143 

1,952 

11.4 

3 

10,553 

6,553 

38.1 

4 

11,166 

6,934 

40.3 

5 

78 

48 

0.3 

Total 

27,668 

17,181 

100.0 

Only  48  miles  of  streams,  representing  less  than  one  percent  of  the  total 
stream  mileage  in  the  state,  are  class  5 or  "not  fishable."  These  stream 
reaches  are  listed  in  Table  54. 
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Table  54 . Fishery 

resource  value  class 

5 stream  reaches  in  Montana. 

Stream 

Tributarv  To 

Reach 

Kilometers 

Little  Sheep  Creek 

Red  Rock  River 

road  crossing  to  mouth 

12.6 

Blacktail  Deer  Cr. 

Beaverhead  R. 

above  E.  Bench  Canal 

2.4 

Dry  Boulder  Creek 

Jefferson  River 

road  crossing  to  mouth 

8.0 

Dry  Creek 

Boulder  River 

Hunting  Gulch  to  mouth 

9.7 

Deep  Creek 

Yellowstone  R. 

Highway  540  to  mouth 

1.6 

Mountain  View  Cr. 

Stillwater  R. 

headwaters  to  mouth 

3.0 

Bear  Springs  Cr. 

Fisher  R. 

source  to  mouth 

9.7 

Deer  Creek 

Fisher  R. 

source  to  mouth 

6.4 

Willoxv  Creek 

Blackfoot  R. 

Nat.  Forest  boundary  to  mouth 

8.0 

Mary'  Ronan  Creek 

L.  Mary  Ronan 

source  to  mouth 

3.2 

Proctor  Creek 

Flathead  Lake 

source  to  Indian  Reservation 
boundary 

2.4 

Cow  Creek 

IVhitefish  River 

source  to  mouth 

6.4 

Lazier  Creek 

Thompson  River 

source  to  mouth 

9.7 
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onspicuously  absent  from  this  list  are  the  five  stream  reaches  in 
n-i-  ^^^^P^esently  classified  E-F  (E) , a classification  that  does  not  recog- 
-e  ish^propagation  as  an  existing  use.  (See  Water  Quality  Standards-- 
■ ppendix  L.)  Tliese  five  reaches  are  listed  in  Table  55.  Three  of  these 
i\e  stream ^reaches  have  not  been  inventoried,  presumably  because  they  have 
een  identified  as  low  priority  stretims  by  fishery  managers. 

One  of  the  five  E-F  (E)  reaches  that  has  been  inventoried  is  Prickly 
lear  Creek  below  East  Helena.  For  the  purposes  of  the  DFW§P  inventory,  this 
reach  was  combined  with  an  upstream  segment  extending  to  the  mouth  of  Clancy 
Creek.  This  upper  segment  is  classified  B-Dx  (B-l).  The  fishery  resource  value 
of  these  combined  reaches  is  given  as  5- -"substantial  fishery  resource." 

Prickly  Pear  Creek  below  East  Helena  is  classified  E-F  (E)  primarily  because 
it  is  regularly  dried  up  by  diversions  during  the  irrigation  season.  However, 
the  DFlv'fP  listing  for  this  reach  does  not  identify  water  removal  or  fluctu- 
ation problems! 


A similar  situation  prevails  on  Ashley  Creek,  where  the  DFIV^P  inventory 
combined  the  lower  E-F  (E)  reach  with  a higher  quality  reach  upstream.  The 
combined  reaches  are  similarly  rated  3- -"substantial  fishery  resource."  These 
situations  prompt  a recommendation  that  DRV^P  adjust  their  stream  reaches  to 
coincide  with  E-F  (E)  water  quality  classifications  identified  in  the  state 
water  quality  standards. 


In  any  event,  the  total  number  of  stream  miles  in  Montana  considered  to 
be  "not  fishable"  is  estimated  to  be  about  120.  Of  these,  48  miles  have 
limited  fishery  resources  and  72  miles  have  essentially  no  recognized  fisher>- 
resources.  Of  the  latter,  E-F  (E)  waters,  plans  are  undenvay  to  upgrade  .4shley 
Creek,  primarily  by  improving  wastewater  treatment  at  Kalispell.  Ultimately, 
this  will  add  seven  more  stream  miles  to  "fishable"  status. 


Two  of  the  four  remaining  E-F  (E)  streams- -Muddy  Creek  and  Prickly  Pear 
Creek- -are  so  classified  largely  because  of  nonpoint  types  of  pollution  and 
both  are  being  addressed  by  the  statewide  208  program  and  by  others. 


The  problems  with  Muddy  Creek  are  excess  sediment,  discharge  and  nutrients 
stemming  from  irrigation  systems  and  practices.  A significant  effort  is  now 
underway  to  correct  these  problems.  (See  Chapter  IV. H.  Sediment- -Muddy  Creek.) 


The  problem  with  the  lower  reach  of  Prickly  Pear  Creek  is  primarily 
dewatering.  The  DFW§P  is  currently  pursuing  legislation  in  Congress  to 
mitic^ate  the  environmental  effects  of  transfoming  Canyon  Ferry  Dam  into  a 
power  peaking  facility.  This  "mitigation  package"  includes  a provision 
to  supply  Missouri  River  water  to  Helena  Valley  water  users  so  that  lower 
Prickly  Pear  Creek  will  retain  flows  throughout  the  irrigation  season. 


Possibly  the  most  difficult  and  e.xpensive  E-F  (E)  water  quality  problem 
to  correct  will  be  that  of  Silver  Bow  Creek.  A number  of  pollution  sources 
rnntribute  to  the  fish-less  status  of  Silver  Bow  Creek,  including  municipal  _ 
and  industrial  discharges,  storm  drainage,  and  the  presence  of  over  two  million 
cubic  yards  of  old  mine  tailings  in  the  stream  s floodplain.  Thib  latter 
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Table  55.  Stream  reaches  in  Montana  in  which  fish  propagation  is  not  recognized 
as  an  existing  use. 


Stream 

Tributarv'  To 

Reach 

Kilometers  Test.' 

Prickly  Pear  Cr. 

Missouri  River 

Highway  433  to  mouth 

16 

Silver  Bow  Creek 

Clark  Fork  R. 

Blacktail  Deer  Cr.  to 
Warm  Springs  Cr. 

40 

Aslaley  Creek 

Flathead  R. 

bridge  on  airport  road 
to  mouth 

11 

Hot  Springs  Cr. 

Little  Bitterroot 
River 

Hot  Springs  water  supply 
intake  to  mouth 

16 

Muddy  Creek 

Sun  River 

source  to  mouth 

32 
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source  may  prove  to  be  the  most  stubborn  obstacle  to  water  quality  reclamation 
in  the  upper  Clark  Fork  River  drainage. 

The  final  E-F  (E)  classification  in  Montana  is  a 10  mile  stretch  of  Hot 
Springs  Creek  from  the  town  of  Hot  Springs  water  supply  intake  to  the  Little 
Bitterroot  River.  This  is  a fish- less  water  because  of  natural  thermal 
conditions  compounded  by  dewatering  and  municipal  wastewater,  and  there  is 
little  immediate  prospect  for  making  it  fishable.  There  are  likely  a number 
of  other  naturally  thermal  waters  in  Montana  that  do  not  support  fish,  but  these 
have  been  overlooked  or  ignored  in  the  classification  process.  (.Also  over- 
looked in  the  classification  process  are  a large  number  of  ephemeral  streams 
and  silt- laden  streams  that  never  supported  resident  fish  populations  in 
their  natural  state.) 


In  assessing  e.xisting  water  quality  with  regard  to  the  1983  swimmable  and 
fishable  goals  of  the  Clean  Water  Act,  the  following  streams  are  the  only  ones 
in  the  Blue  Ribbons  planning  area  that  fall  short: 


Stream  Segment 


Comments 


1.  Bozeman  Creek  below  Kagy  Boulevard 


2.  East  Gallatin  River  below  Bozeman 

STP  to  Dry  Creek  Confluence 

3.  Godfrey  Creek 

4 . Camp  Creek 

5.  Elk  Creek 


6.  Dry  Creek 

7 . Cement  Creek 


Unswimmable  based  on  fecal  coliform 
concentrations  and  other  urban  runoff 
pollutants. 


Unswimmable  based  on  fecal  coliform 
concentrations . 

Unswimmable  based  on  fecal  coliform 
concentrations . 


Unswimmable  based  on  fecal  coliform 
concentrations . 


Unswimmable  based  on  fecal  coliform 
concentrations . 


Unswimmable  based  on  fecal  coliform 
concentrations . 


No  propagation  of  salmonoid  fishes 
due  to  sediment. 


8.  Yellow  Dog  Creek  east  of 

Churchill 

9.  Moore's  Creek  2 miles  north  of 

Ennis  to  Ennis  Lake. 


Observed  animal  contamination  (no 
analyses) . 

Observed  animal  contamination  (no 
analyses) . 


The  Yellowstone -Tongue  208  Project  has  concluded  that  with  the  e.xceptions 
of  localized  problems,  it  is  not  possible  to  conclusively  prove  that  the 
waters  of  the  project  area  are  not  already  in  compliance  with  the  1983  goals 
of  the  Clean  Water  .Act  .Amendments.  .Although  by  some  standards  the  Powder 
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River  and  many  of  the  small  tributaries  to  the  Tongue  and  Yellowstone  Rivers 
do  not  meet  the  goal  of  fishable  and  swimmable  waters,  the  clause  "...wherever 
attainable"  provides  adequate  relief  from  the  strict  interpretation  of  the 
goals.  It  is  apparent  (but  not  documen table  in  a statistically  valid  fashion) 
that  the  quality  of  the  wnters,  with  the  above  mentioned  exceptions,  are  as  good 
or  better  than  they  were  prior  to  the  intrusion  of  the  white  settlers. 

A reconnaissance  level  water  quality  study  in  the  Flathead  208  project 
area  revealed  that  Mission,  Post,  and  Crow  creeks  have  the  most  polluted 
water  in  the  drainage.  Fecal  coliform  levels  from  agricultural  activities 
were  found  to  exceed  state  standards  at  17  of  the  23  sampling  stations  on  these 
streams.  Because  of  these  high  coliform  levels,  these  streams  are  presumed 
to  be  "not  swimmable."  Furthermore,  dissolved  oxygen  levels  exceeded  state 
standards  at  2 of  the  13  stations  on  Crow  Creek.  Nutrient  values  (TSIN  and  TP) 
exceeded  the  recommended  instream  limits  for  preventing  nuisance  algal  growths 
on  both  Crow  and  Post  creeks.  Extensive  algal  blooms  have  been  observed  on 
lower  Crow  Reservoir. 

In  addition  to  the  waters  cited  above  as  not  meeting  the  1983  goals, 
a number  of  additional  stream  segments  may  be  affected  by  municipal  and 
industrial  discharges  to  the  point  of  excluding  fishing  and  swimming.  The 
reader  is  referred  to  Chapter  III.B.4.  Point  Source  Inventory  and  Chapter  TV.F. 
Special  Water  Quality  Problems- -Ammonia. 
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B . Controls 


1.  Present 

Table  56  is  a histor}'  of  federal  and  state  expenditures  as  reported 
by  official  financial  status  reports  (FSR)  and  the  proposed  Fi''  1980  budget. 

-As  acted,  there  was  a steady  increase  in  both  106  and  state  general  funds 
until  after  FY  1976  where  some  leveling  occurred.  Generally,  it  has  been 
difficult  to  detect  additional  trends  since  that  year  because  of  the  changes 
in  accoLniting  and  the  use  of  carr)’-over  and  supplemental  funds.  Possibly 
the  best  overall  indication  cf  trends  in  the  program  is  the  growih  of  staff. 

In  FY  1971,  only  four  employees  worked  in  water  pollution  control,  whereas 
approximately  56  staff  years  are  committed  in  the  FY  1980  Montana/EPA  Agreem.ent. 

2 . Problems 

The  Executive  and  Legislative  Branch  of  State  Government  had  been 
supportive  of  water  pollution  control  activities  until  the  1979  legislative 
session.  It  was  during  this  session  that  funding  authority  for  the  Statewide 
208  and  State  Hazardous  Waste  programs  w^as  in  jeopardy  of  not  being  granted. 

In  addition,  full  funding  authority  for  205(g)  was  not  passed  ($3,000  short). 

As  the  legislative  session  drew  to  a close,  all  funding  authorities  were 
reenstated  due  to  the  convincing  testimony  of  Department  of  Health  and 
Environmental  Sciences  Program  Managers  and  other  concerned  parties. 

The  object  lesson  that  came  out  of  the  1979  legislature  was  tbiat  the 
state  environmental  agencies  were  not  going  to  get  automatic  approval  for 
their  respective  programs  and  that  many  key  legislative  figures  needed 
to  be  convinced  of  the  importance  of  granting  the  necessaiy"  funding 
authorities.  There  is  no  reason  to  believe  that  subsequent  legislatures 
will  not  be  of  the  sam.e  temperament. 

Although  inflation  has  definitely  had  an  impact,  the  funding  levels 
have  been  adequate  to  address  the  state's  major  priorities.  As  indicated 
in  Table  56,  how'ever,  the  amount  of  state  general  funds  used  as  match  has 
remained  static  for  the  past  several  years  creating  a dependency  on  federal 
funds.  The  Table  does  not  reflect  Section  208  funding  support  which  involves 
$51,800  of  state  resources  and  approximately  $200,250  of  federal  funds  and 
7.5  staff  years  of  effort  for  FY  1980. 

Changes  in  federal  funding  levels  will  significantly  affect  the  state 
staffing  levels.  With  the  fiscally  conservative  legislature,  relief  of 
any  federal  short  fall  would  be  difficult  with  the  possibility  occurring 
that  many  delegated  activities  might  be  returned  to  EPA. 

3 . Recommendations 

If  funding  continues  at  the  existing  levels  for  the  next  several 
years  with  the  current  inflation  rate  several  changes  would  need  to  be  made. 
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TAIU.E  56 

History  of  federal  and  state  expenditures  on  "106"  water  pollution  control  programs 


1.  In  the  208  program,  the  state  would  entertain  the  idea  that  the 
statewide  effort  would  be  a priority  planning  effort  and  recommend  a reduction 
in  areawide  funding  similar  to  what  was  experienced  in  FY  1980. 

2.  The  planning  coordinator  with  other  state  agencies  such  as  Department 
of  Natural  Resources  and  Consei''/ation  and  Department  of  Fish,  Wildlife  and 
Parks  could  not  be  supported  wdth  grant  funds,  thus  delaying  implementation. 

3.  Fixed  station  ambient  monitoring  would  need  to  be  curtailed  and 
problem  oriented  intensive  surveys  be  reduced  substantially. 

4.  Major  equipment  purchases  would  be  made  only  to  replace  essential 
items. 

5.  Administrative  travel  would  have  to  be  kept  to  a minimum. 

6.  On-site  inspections  and  compliance  monitoring  would  be  made  only 

on  major  permittees  not  meeting  or  suspected  of  not  meeting  permit  requirements. 
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VI.  Costs  and  Benefits 


It  is  not  presently  possible  to  attempt  to  provide  an  accurate 
assessment  of  costs  and  benefits  of  meeting  the  goals  of  the  Clean  Water 
Act.  This  is  due  in  part  to  lack  of  detailed  comprehensive  knowledge 
regarding  current  water  quality  uuprovement  needs  and  also  to  lack  of 
accurate  cost  data  to  ir:al<e  improvements  where  needed.  In  spite  of  these 
uncertainties,  enough  general  information  is  available  in  selected  areas 
to  give  a rough  indication  of  the  costs  required  to  correct  certain 
identified  nonpoint  source  pollution  problems. 

It  has  been  estimated  (^tontana  Water  Quality  Management  Five-Year 
Needs  Assessment,  Januar)^,  1980)  that  in  FY  1981  approximately  $600,000 
will  be  needed  in  Montana  to  adequately  develop  general  and  site -specific 
control  programs  for  all  types  of  nonpoint  source  pollution  problems. 

This  figure  could  rise  to  approximately  $950,000  in  Fi"  1982  and  $1,250,000 
in  FY  1983  if  all  identified  needs  were  to  be  addressed.  It  should  be 
emphasized  that  these  costs  do  not  include  construction  or  other 
costs  associated  with  actual  on-the-ground  implementation. 

In  order  to  provide  a rough  idea  of  the  type  and  magnitude  of  costs 
associated  with  actual  control  of  agricultural  related  nonpoint  source 
problems  (Montana’s  number  one  problem  area),  Table  57  is  presented  to 
illustrate  cost  estimates  by  5 year  periods  for  providing  the  indicated 
land  treatments  in  Carbon  County,  Nfontana.  The  estimated  20  year  total 
cost  is  approximately  $9,400,000.  Table  58  summarizes  the  same  type  of 
20  year  costs  for  the  five  counties  in  the  Mid  Yellowstone  208  area. 

The  estimated  cost  is  slightly  over  $37  million.  These  costs  reflect 
complete  treatment  of  all  identified  agricultural  problems,  which  treatment 
would  probably  provide  diminishing  returns  in  water  qioality  improvement 
once  the  most  significant  problems  most  directly  impacting  receiving 
streams  have  been  addressed. 

The  Upper  Missouri  River  Basin  Level  B Study  recently  issued  a 
preliminary  report  indicating  the  projected  costs  needed  to  provide 
adequate  land  and  water  conservation  practices  in  the  study  area  (83,200 
square  miles).  Using  a straight  line  projection  from  present  treatment 
costs  (1975)  to  the  years  1990  and  2000  results  in  the  additional  treated 
acreage  and  costs  shown  in  Table  59. 

For  illustrative  purposes  data  is  also  presented  below  regarding 
estimated  costs  for  developing  several  recommended  control  features  of 
the  Muddy  Creek  project.  The  three  features  which  may  provide  the  best 
water  quality  improvement  include  the  following:  1)  on-farm  irrigation 
management  ($8.2  million);  2)  simply  canal  relief  ($3.3  million);  and 
3)  channel  stabilization  and  rehabilitation  ($3.3  million).  The  total 
of  these  very  rough  preliminary  cost  estimiates  is  $14.8  million. 

The  Forest  Service  has  also  provided  some  fairly  general  cost  information 
showing  expenditures  for  water  quality  improvements  in  Montana  in  1978  and 
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TABLE  57 


ESTIMATED  COSTS  FOR  CONTROL  OF  AGRICULTURE  RELATED  NONPOINT  SOURCE  PROBLEMS  IN  CARBON 

COUNTY,  MONTANA 


Land  Use 
and 

Candidate  Traatnant 

Estimated 

Total 

Cost 

0-5  Yrs . 

i 

5 - 10  Irs. 

10-  15  'frs. 

l5  - 2f 

Irri;’ateri  Crooland 
3LS  - Lam,  Livers icn 

1,190, COO 

LL8,75o 

' — r 

297,500 

297,500 

Lu6 , 2 ‘ 

lilC  - Irrig.  Water  Return 
Flow  (system  of 
grade  stabil.  strs.) 

1,262,500 

320,625 

320,625 

320,625 

320,6: 

L32  - Irrig.  '.later  Deliv- 
ery (Irrig.  pipeline 

302,000 

3) 

75,500 

113,250 

113,250 

Ltli9  ~ Irrig.  '.later  I'Igt , 

— 

— 

— 

— 

— 

!i6U  - Irrig.  Land  Leveling 

1,823,000 

U55,75o 

u55,?5o 

L55,750 

L55,7 

510  - Pasture  L Hayland  -ig 

L.  ^ 

— 

— 

— 

— 

537  - Structure  for  Water 
Control 

227,850 

56,963 

56,963 

- 56,962 

56,9 

Dry  Cropland 

13L1L1  3 - Crop  Residua  I'-gt . 

(stubbie  mulching) 

— 

— 

— 

iil2  - Grassed  V/ater-.jay 
or  Outlet 

31i4,5CO 

10U,967 

10U,>67 

10a,966 

550  - Range  Seeding  (for 
contour  'ouffers  or 
land  use  change) 

. 57,600 

7,200 

m,uoo 

21,600 

1U,U' 

505  - Contour  Strip  Croppi 

ng  19,L50 

2,h31 

h,863 

7,29U 

L,3 

535  3 - Field  Strip  Croppi 

ng  37,600 

9,hOO 

13,800 

9, LOO  . 

-- 

533  C - Wind  Strip  Croppir 

L 19,200 

U,300 

9,600 

L,SOO 

— 

Forest 

3S2  - Deferred  Gracing 

5,700 

713 

2,138 

2,137 

7 

382  - Fencing 

3,250 

L,l25 

2,063 

2,062 

— 

57U  - Spring  Development 

2,850 

713 

713 

712 

7 
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ESTIMATED  COSTS  FOR  CONTROL  OF  AGRICULTURE  RELATED  MONPOINT  SOURCE  PROBLEMS  IN  CARBON 

COUNTY,  MONTANA 

TABLE  57  (Continued) 


i 

Ca 

Land  Use 
and 

n di  da  1 8 Treatment 

Estiiraited 

“Total 

Cost 

0 - 5 'Frs. 

5 - 10  Yrs. 

10  - 15  Yrs 

15  - 2' 

Range  land 

350  - Debris  Basin 

(Sediment  Retention  Dam) 

76,200 

12 , 700 

25,Uoo 

25,1:00 

12,7c 

3t2  - 

Deferred  Grazing 

291j850 

36, L8l 

109,uuii 

109,1:1:1: 

36, he 

378  - 

rdrm  Rond  (Pond) 

168, U50 

28,075 

56,150 

56,150 

28,07 

382  - 

Rencing 

390,100 

195,050 

97,525 

97,525 

— 

550  - 

Range  Seeding 

8,000 

h,ooo 

h,000 

— 

— 

57U  - 

Spring  Development 

h6,950 

11,738 

11,738 

11,737 

11,73 

6li2a- 

Livestock  Vlell 

265,700 

uu,283 

88,567 

88,56? 

hh,28 

S 

treambank  Protection 

326  - 

Clearing  Snagging 

25,600 

19,200 

6,U00 

— 

382  - 

Fencing 

75,h5o 

37,725 

18,863 

13,862 

— 

530  - 

Streambank  Protect. 
(Rock  Rip  Rap) 

2,753,950 

683, h88 

688, U88 

683,1:87 

688, h8 

Total 

9,393,150 

2,269,677 

2,503,207 

2,1:93,230 

2,122,03 
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ESTIMATED  COSTS  FOR  CONTROL  OE  AGRICULTURE  RELATED  NONPOINT  SOURCE  PROBLEMS 
IN  THE  FIVE  COUNTIES  OF  THE  MID-YELLOWSTONE  208  AREA 
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Table  59 


ESTIMATED  COSTS  TO  PROVIDE  ADEQUATE  LAND  AND  WATER  CONSERVATION 
PRACTICES  IN  THE  UPPER  MISSOURI  LEVEL  B STUDY  AREA. 


1 ^ — ‘ 

Adequately 

Future  Treatment—' 

Land  Use  and  Ownership 

Treated--1975 

1990 

2000 

(1 ,000  acres) 

(1,000 

acres ) 

Irrigated  Crop  and  Pasture 

532 

797 

945 

(59,416) 

(92,599) 

Dryland  Crop 

6,819 

8,382 

9,531 

(12,332) 

(21,398); 

Range  and  Dry  Pasture 

1 

(Nonfederal ) 

11,995 

13,649 

15,028  1 

(40,573) 

(74,399  ), 

(Forest  Service) 

1,328 

1,372 

1,379  i 

(2,440) 

(4,000)’ 

(BLM) 

1,574 

3,748 

4,370  1 

(33, 175) 

(42,667): 

Comnercial  Forest 

j 

( Nonfederal ) 

713 

714 

714 

(176) 

(292); 

(Forest  Service) 

2,042 

2,132 

2,133  ' 

(116) 

(236)i 

(BLM) 

133 

215 

237 

(831) 

(1,560). 

Noncommercial  Forest 

(Nonfederal ) 

373 

373 

373 

(60) 

(120). 

(Forest  Service) 

2,497 

2,498 

2,500 

(116) 

(176) 

(BLM) 

137 

212 

248 

{ 

(898) 

(1,330) 

lOther  Lands 

253 

379 

428 

i 

f 

i 

(3,087) 

(4,288) 

Additional  total  investment  costs  required  to  bring 
treatment  from  current  level  (1975)  to  level  indicated 
are  shown  in  thousands  of  dollars  in  parentheses. 

b/  Future  treatment  levels  are  based  on  straight-line  projections 
~ from  historical  rates  of  treatment. 
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total  costs  were  $158,740  in  1978  and  $180,162 
1-/9.  Xliere  is  no  data  presently  available  to  accurately  estimate  the 
required  to  adequately  address  the  most  significant  forestr;.'’ 
nonpouit  source  problems . 

Point  sources  of  pollution  in  Montana  are  effectively  controlled  under 
Coiptruction  Grant  and  Waste  Discharge  Permit  Programs.  The  Preliminary 
Draft  Statewide  208  report  (November,  1978)  indicated  that  less  than  100 
streai'.i  miles  were  degraded  by  point  source  pollution  and  these  problems 
were  e;j^ected  to  be  easily  eliminated  by  1983.  This  will  be  acccmplished 
primarily  through  planned  expenditure  of  approximately  $82  million  federal 
dollars  by  the  Montana  Construction  Grants  Program  through  FY  1983. 


Exoendi tures  for  Water  Ouality  Improvement 
1978  & 1979 
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Excludes  $643,000  expenditure  for  the  correction  of  water  quality  and  flood  hazards  caused  by  1975  flood. 
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•\ppendix  A U.S.G.s.  water  quality  stations  - Montana  i960  -water  year 


STATION 

NLR-IBER 


05020500 

0601S300 

06023000 

06024580 

06025500 


06026400 

06036650 

06041000 

06052500 

06054500 


06058502 

06080900 

06088300 

06088500 

06089000 


STATION  NA>1E 


St  .tary  River  at  international  boundary 
aeaverhead  River  near  Twin  Bridges 
Ruby  River  near  Twin  Bridges 
Big  Hole  River  near  Wise  River 
Big  Hole  River  near  Melrose 


-S/' 


Big  Hole  River  near  Twin  Bridges 

Jefferson  River  near  Three  Forks 

Madison  River  below  Ennis  Lake,  near  McAllister 

Gallatin  River  at  Logan 

Missouri  River  at  Toston 


H 

H 

1 ^ 

I H 


0 ; 7 I 0 i NASQAN 


T-,  / ^ 

* / 


7 7 


Missouri  River  below  Canyon  Ferry  Dam,  near  Helena 
Sun  River  below  diversion  dam,  near  Augusta 
Muddy  Creek  near  Vaughn 
Muddy  Creek  at  Vaughn 

Sun  River  near  Vaughn 


H i 7 
H ! 


F/G 

F/G 


7 0 


I? 

! 0 

I 0 

! 0 


F/G 

F/G 

F/G 

F/G 

NASQAN 


MFS 

IfFS 

MFS 

MFS 

MFS 


06090500  Belt  Creek  near  Monarch 

06092000  Two  Medicine  River  near  Browning 

06093200  Badger  Creek  below  Four  Horns  Canal,  near  Brox-ming 
06098100  Birch  Creek  near  Valier 
06099500  Marias  River  near  Shelbv 


H 
H 

H i ! 
H I 7 i 
H i i 


9 i 


0 t 


06101500  Marias  River  near  Chester 
06109500  Missouri  River  at  Virgelle 

06115200  Missouri  River  near  Landusky 

06126450  Rehder  Creek  near  Klein 
06126470  Half  Breek  Creek  near  Klein 


H 7:7 
H 
B 


7 : 0 


7 i 
7 : 


0 ' 7 
9 ! 7 

7 ! 


F/G 
MFS 
MFS 
0 I >fFS 
7 ; MFS 


0 : NASQAN 
0 I NASQAN 
0 i NAS /COR 


I 7 


BLM 

BLM 


06126500  Musselshell  River  near  Roundup 

06127150  East  Parrot  Creek  near  Roundup 

06127160  West  Parrot  Creek  near  Roundup 

06127300  Fattig  Creek  near  Delphia 

06130500  Musselshell  River  at  Mosby 


06130935  Crow  Rock  Creek  near  Cohagen 
06132000  Missouri  River  below  Fort  Peck  Dam 
06137570  Boxelder  Creek  near  Rocky  Boy 

06145500  Lodge  Creek  below  McRae  Creek  at  inter,  boundary 
06154400  Peoples  Creek  near  Hays 

Little  Peoples  Creek  near  Hays 
Whitewater  Creek  near  international  boundary 
Milk  River  at  Juneburg  Bridge  near  Saco 
Beaver  Creek  below  Guston  Coulee,  near  Saco 


06154410 

06156000 

06164510 

06166000 

06169500 


Rock  Creek  below  Horse  Creek  at  inter.  boun_dar^ 


B 
B 

B } 7 
B I 7 
B 7 


7 7 
7 ! 7 
7 
7 
7 


5 


7 I 
7 ! 

7 I 

0 I 7 


6 ! 6 
0 j 7 
5 I 


BLM 

BLM 

BLM 

BLM 

NASQAN 


uses 

NASQAN 

MFS 

IJC 

MFS 


5 I 

i 

o! 

8 ! 

7 ! 7 


I 5 j MFS 
I IJC 


i 0 


MFS 
><FS 
7 i Bench 


0 Once-daily,  continuous 

1 Once-daily,  seasonal 

2 Twice-daily,  continuous 

3 Weekly 

4 Semi-monthly 


5 Quarterly 

6 Monthly-seaso 

7 Monthly 

8 Miscellaneous 

9 Continuous  re 
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.Appendix  A 


U.S.G.S,  WATER  QUALITY  STATIONS  - MONTANA  1980  WATER  YEAR 


STATION 

NLT-fBER 


/ u , 


STATION  NA>1E 


06054500 


05020500 

06018500 

06023000 

06024580 

06025500 

St  Mary  River  at  international  boundary 
Beaveriiead  River  near  Twin  Bridges 
Ruby  River  near  Twin  Bridges 
Big  Hole  River  near  Wise  River 
Big  Hole  River  near  Melrose 

H 

u 

ii 

H 

H 

7 17  0 

7 1 .0 

Q 
> 9 
i ' 9 

7 i 0 
• 0 

NASQ 

'.rr  c 

--  / ,■' 

1 

f/g 

F/G 

06026400 

Big  Hole  River  near  Twin  Bridges 

H 

i i 

i i ^ 

1 

F/G 

06036650 

Jefferson  River  near  Three  Forks 

H 

) 

F/G 

06041000 

Madison  River  below  Ennis  Lake,  near  McAllister 

H 

! ' 9 

F/G 

06052500 

Gallatin  River  at  Logan 

H 

i 1 9 

i 

- 1 - 

F/G 

Missouri  River  at  Toston 


H 7 


0 i NASQAN 


06058502  Missouri  River  below  Canyon  Ferry  Dam,  near  Helena 
06080900  Sun  River  below  diversion  dam,  near  Augusta 
06088300  Muddy  Creek  near  Vaughn 
06088500  Muddy  Creek  at  Vaughn 

06089000  Sun  River  near  Vaughn 


; 0 


0 : 0 
0 ' 0 
7'  .'O 


! 0 

I 7 
i 0 
! 0 
! 0 


MFS 

MFS 

MFS 

NIFS 

MFS 


06090500  Belt  Creek  near  Monarch 

06092000  Two  Medicine  River  near  Browning 

06093200  Badger  Creek  below  Four  Horns  Canal,  near  Brooming 
06098100  Birch  Creek  near  Valier 
06099500  Marias  River  near  Shelbv 


H 

H 

H : 
H I 
H i 


I 

I7 

1 7 


0 I 


I 


06101500  Marias  River  near  Chester 
06109500  Missouri  River  at  Virgelle 

06115200  Missouri  River  near  Landusky 

06126450  Rehder  Creek  near  Klein 
06126470  Half  Breek  Creek  near  Klein 


F/G 
MFS 
MFS 
0 I MFS 
7 i MFS 


0 ! 7 
I 9 ! 7 


7 
7 

0 I 0 
_ ! 


7 ; 

7 ! 


0 : NASQAN 
0 ! NASQAN 
0 I NAS /COR 
7 j BLM 
7 ! BLM 


06126500 

Musselshell  River  near  Roundup 

B 

rr 

7 

7 

7 

BLM 

06127150 

East  Parrot  Creek  near  Roundup 

B 

7 

7 

7 

7 

BLM 

06127160 

West  Parrot  Creek  near  Roundup 

B 

7 

7 

7 

7 

BLM 

06127300 

Fattig  Creek  near  Delphia 

B 

7 

7 

7 

7 

BLM 

06130500 

Musselshell  River  at  Mosby 

B 

7 

7 

0 

7 

0 

NASQAt 

06130935 

Crow  Rock  Creek  near  Cohagen 

C 

6 

6 

6 

6 

6 

USGS 

06132000 

Missouri  Pv.iver  below  Fort  Peck  Dam 

F 

7 

7 

0 

7 

0 

NASQA? 

06137570 

Boxelder  Creek  near  Rocky  Boy 

H 

5 

5 

5 

5 

MFS 

06145500 

Lodge  Creek  below  McRae  Creek  at  inter,  boundary 

H 

8 

IJC 

06154400 

Peoples  Creek  near  Hays 

F 

7 

MFS 

06154410 

Little  Peoples  Creek  near  Hays 

F 

5 

5 

5 

MFS 

06156000 

Whitewater  Creek  near  international  boundary 

H 

IJC 

06164510 

Milk  River  at  Juneburg  Bridge  near  Saco 

F 

0 

IfFS 

06166000 

Beaver  Creek  below  Guston  Coulee,  near  Saco 

F 

8 

8 

MFS 

06169500 

Rock  Creek  below  Horse  Creek  at  inter,  boundary 

F 

7 

7 

7, 

7 

7 

Bench 

0 Once-daily, 

1 Once-daily, 

2 Twice-daily, 

3 Weekly 

4 Semi-monthly 


continuous  5 

seasonal  6 

continuous  7 

8 

9 


Quarterly 
Monthly-seasonal 
Monthly 
Miscellaneous 
Continuous  records 


A-1 


10-1-79 


WATER  QUALITY  STATIONS  - MONTANA  1980  WATER  YEAR 


STATION 

NUMBER 

STATION  NAME 

- 

/ -3 

k'l  p 

06170000 

McEachern  Creek  at  international  boundary 

P 

Q 

v> 

IJC 

06174000 

Willow  Creek  near  Glasgow 

p 

7 

MFS 

06174500 

Milk  River  at  Nashua 

F 

7 

/ 

0 

7 

0 

NASAN 

06177000 

Missouri  River  near  Wolf  Point 

F 

9 

F/G 

06177500 

Redwater  River  at  Circle 

F 

7 

7 

7 

7 

MFS 

06177825 

Redwater  River  near  Vida 

F 

7 

7 

7 

7 

MFS 

06178000 

Poplar  River  at  international  boundary 

F 

7 

7 

7 

7 

EPA 

06178500 

East  Poplar  River  at  international  boundary 

F 

7 

7 

9 

5 

7 

IJC 

06179000 

East  Fork  Poplar  River  near  Scobey 

F 

7 

7 

7 

7 

EPA 

06179200 

Poplar  River  above  West  Fork,  near  Bredette 

F 

7 

7 

7 

7 

EPA 

06180400 

West  Fork  Poplar  River  near  Bredette 

F 

7 

7 

7 

7 

EPA 

06181000 

Poplar  River  near  Poplar 

F 

7 

7 

7 

7 

EPA 

06181995 

Beaver  Creek  at  international  boundary 

F 

5 

5 

5 

5 

06183450 

Big  Muddy  Creek  near  Antelope 

F 

7 

7 

7 

7 

MFS 

06185500 

Missouri  River  near  Culbertson 

F 

7 

7 

0 

7 

0 

NAS Q AN 

06191500 

Yellowstone  River  at  Corwin  Springs 

B 

9 

F/G 

06192500 

Yellowstone  River  near  Livingston 

B 

7 

7 

9 

7 

0 

NAS Q AN 

06207500 

Clarks  Fork  Yellowstone  River  near  Belfry 

B 

7 

7 

7 

WY 

06207510 

Big  Sand  Coulee  at  Wyoming-Montana  state  line 

B 

5 

1 

1 

i 5 

WY 

06208800 

Clarks  Fork  Yellowstone  River  near  Silesia 

B 

9 

F/G 

06214500 

Yellowstone  River  at  Billings 

B 

7 

0 

0 

7 

0 

NASQAN 

06216000 

Pryor  Creek  at  Pryor 

B 

7 

MFS 

06216900 

Pryor  Creek  near  Huntley 

B 

7 

MFS 

06217500 

Yellowstone  River  at  Huntley 

B 

7 

7 

7 

7 

7 

EPA 

06217750 

Fly  Creek  at  Poinpeys  Pillar 

B 

7 

0 

0 

MFS 

06287000 

Bighorn  River  near  St.  Xavier 

B 

7 

0 

0 

MFS 

06289000 

Little  Bighorn  at  state  line,  near  Wyola 

B 

7 

MFS 

06290500 

Little  Bighorn  River  below  Pass  Creek,  near  Wyola 

B 

7 

MFS 

06291000 

Owl  Creek  near  Lodge  Grass 

B 

7 

MFS 

06294700 

Bighorn  River  at  Bighorn 

B 

7 

7 

9 

7 

0 

NASQAN 

06294940 

Sarpy  Creek  near  Hysham 

B 

7 

7 

7 

7 

BLM 

06294980 

East  Fork  Arraells  Creek  near  Colstrip 

B 

7 

7 

7 

7 

BLM 

06294995 

Armells  Creek  near  Forsyth 

B 

7 

7 

7 

7 

BLM 

06295000 

Yellowstone  River  at  Forsyth 

B 

7 

0 

7 

7 

EPA 

06295113 

Rosebud  Creek  at  reservation  boundary,  near  Kirbv 

B 

7 

7 

7 

7 

BLM 

06295250 

Rosebud  Creek  near  Colstrip 

B 

7 

7 

7 

7 

BLM 

06295380 

Cow  Creek  near  Colstrip 

B 

7 

7 

7 

7 

BLM 

06295420 

Snider  Creek  near  Brandenberg 

B 

7 

7 

7 

7 

BLM 

06296003 

Rosebud  Creek  at  mouth,  near  Rosebud 

B 

7 

7 

<9 

0 

BLM 

06296120 

Yellowstone  River  near  Miles  City 

B 

7 

7 

0 

0 

MFS 

0 

1 

2 


Once-daily,  continuous 
Once-daily,  seasonal 
Twice-daily,  continuous 
Weekly 

Semi-monthly 


5 Quarterly 

6 Monthly-seasonal 

7 Monthly 

8 Miscellaneous 

9 


A- 2 


Continuous  records 


Ki-]  -79 


WATER  QUALITY  STATIONS  - MONTANA  1980  WATER  YEAR 


T“ 


STATION 

MTrMWTTO 


STATION  M/uME 


06306100 

Squirrel  Creek  near  Decker 

f 

p 

1 

7 

■71 

' 

7 

BLM 

06306300 

Tongue  River  @ state  line  near  Decker  ' 

7 

7 

WY 

06306900 

Spring  Creek  near  Decker 

“7 

7 

' 

7 

7 

r r ' f 

06307500 

Tongue  River  @ Tongue  River  dam,  near  Decker 

a 

7 

7 

7 

7 

BLM 

0630752S 

Prairie  Do^  Creek  near  Birnev 

B 

7 

/ 

/ 

-? 

MFS 

06307540 

Hanging  Woman  Creek  at  state  line,  near  Otter 

T3 

7 

7 

7 

BLM 

06307545 

Waddle  Creek  near  Otter 

B 

7 

7 

7 

7 

BLM 

06307550 

Trail  Creek  near  Otter 

B 

7 

7 

7 

7 

BLM 

06307560 

East  Trail  Creek  near  Otter 

B 

7 

7 

7 

7 

BLM 

06307563 

Corral  Creek  near  Otter 

B 

7 

7 

7 

7 

BLM 

06307567 

Horse  Creek  near  Birney 

B 

7 

7 

7 

7 

BLM 

06307570 

Hanging  Woman  Creek  below  Horse  Creek,  near  Birney 

B 

7 

7 

7 

7 

BLM 

06307600 

Hanging  Woman  Creek  near  Birney 

B 

7 

7 

7 

7 

BLM 

06307616 

Tongue  River  at  Birney  Day  School  Bridge,  near  Birney 

B 

7 

7 

7 

7 

EPA 

06307665 

Otter  Creek  near  Otter 

B 

7 

7 

7 

7 

BLM 

06307717 

Otter  Creek  below  Fifteenmile  Creek,  near  Otter 

B 

7 

7 

7 

7 

BLM 

06307735 

Home  Creek  near  Ashland 

B 

7 

7 

7 

7 

BLM 

06307740 

Otter  Creek  at  Ashland 

B 

7 

7 

7 

7 

BLM 

06307830 

Tongue  River  below  Brandenberg  Bridge,  near  Ashland 

B 

7 

0 

0 

7 

ELM 

06308400 

Pumpkin  Creek  near  Miles  City 

B 

7 

7 

7 

7 

BLM 

06308500 

Tongue  River  aC  Miles  City 

B 

7 

0 

9 

7 

0 

NAS Q AN 

06309000 

Yellowstone  River  at  Miles  City 

B 

9 

F/G 

06309079 

Muster  Creek  near  Kinsey 

C 

6 

6 

6 

6 

6 

USGS 

06309145 

Custer  Creek  near  Kinsey 

C 

6 

6 

6 

6 

6 

USGS 

06326300 

Mizpah  Creek  near  Mizpah 

B 

7 

7 

7 

7 

BLM 

06326500 

Powder  River  near  Locate 

B 

7 

0 

0 

7 

0 

NASQAN 

06326507 

Locate  Creek  near  Ismay 

B 

1 

7 

7 

7 

BLM 

06326520 

Powder  River  at  mouth,  near  Terry 

B 

9 

F/G 

06326530 

Yellowstone  River  near  Terry 

B 

7 

7 

7 

7 

EPA 

06326555 

Cherrv  Creek  near  Terry 

B 

7 

7 

7 

7 

BLM 

06326600 

O'Fallon  Creek  near  Ismay 

C 

7 

7 

7 

7 

7 

USGS 

06326953 

Clear  Creek  near  HOyt 

C 

6 

6 

6 

6 

6 

USGS 

06326995 

Upper  Sevenmile  Creek  near  Lindsay 

C 

6 

6 

6 

6 

6 

USGS 

96327850 

Glendive  Creek  near  Glendive 

F 

7 

7 

7 

7 

BLM 

06328000 

Deer  Creek  near  Glendive 

C 

6 

6 

6 

6 

6 

USGS 

06329000 

Cottonwood  Creek  near  Intake 

F 

7 

7 

7 

7 

BLM 

06329500 

Yellowstone  River  near  Sidney 

V 

7 

0 

9 

7 

0 

COR/NA 

06336500 

Beaver  Creek  at  Wibaux 

F 

7 

7 

7 

7 

MFS 

0 Once-daily,  continuous 

1 Once-daily,  seasonal 

2 Twice-daily,  continuous 

3 Weekly 

4 Semi-monthly 


5 Quarterly 

6 Monthly-seasonal 

7 Monthly 

8 Miscellaneous 

9 Continuous  records 


A- 3 


10-1-79 


WATER  QUALITY  STATIONS  - MONTANA  1980  WATER  YEAR 


STATION 

NUMBER 

STATION  NAME 

4^ 

/ o 

‘/j/j 

/ ^ 

/V'  J 

06170000 

— - 

McEachern  Creek  at  international  boundary 

p 

8 

IJC 

06174000 

Willow  Creek  near  Glasgow 

F 

7 

MFS 

06174500 

Milk  River  at  Nashua 

F 

7 

0 

7 

0 

NAS  AN 

06177000 

Missouri  River  near  Wolf  Point 

F 

9 

F/G 

06177500 

Redwater  River  at  Circle 

F 

7 

7 

7 

7 

MFS 

06177825 

Redwater  River  nesr  Vida 

F 

7 

7 

7 

MFS 

06178000 

Poplar  River  at  international  boundary 

F 

7 

7 

7 

7 

EPA 

06178500 

East  Poplar  River  at  international  boundary 

F 

7 

7 

9 

5 

7 

IJC 

06179000 

East  Fork  Poplar  River  near  Scobey 

F 

7 

7 

7 

7 

EPA 

06179200 

Poplar  River  above  West  Fork,  near  Bredette 

F 

7 

7 

7 

7 

EPA 

06180400 

West  Fork  Poplar  River  near  Bredette 

F 

7 

7 

7 

7 

EPA 

06181000 

Poplar  River  near  Poplar 

F 

7 

7 

7 

7 

EPA 

06181995 

Beaver  Creek  at  international  boundary 

F 

5 

5 

5 

5 

06183450 

Big  Muddy  Creek  near  Antelope 

F 

7 

7 

7 

MFS 

06185500 

Missouri  River  near  Culbertson 

F 

7 

7 

0 

7 

0 

NASQAN 

06191500 

Yellowstone  River  at  Corwin  Springs 

B 

9 

F/G 

06192500 

Yellowstone  River  near  Livingston 

B 

7 

7 

9 

7 

0 

NASQAN 

06207500 

Clarks  Fork  Yellowstone  River  near  Belfry 

B 

7 

7 

7 

WY 

06207510 

Big  Sand  Coulee  at  Wyoming-Montana  state  line 

B 

5 

1 

1 

5 

WY 

06208800 

Clarks  Fork  Yellowstone  River  near  Silesia 

B 

9 

F/G 

06214500 

Yellowstone  River  at  Billings 

B 

0 

0 

0 

NASQAN 

06216000 

Pryor  Creek  at  Pryor 

B 

7 

MFS 

06216900 

Pryor  Creek  near  Huntley 

B 

7 

MFS 

06217500 

Yellowstone  River  at  Huntley 

B 

7 

7 

7 

7 

7 

EPA 

06217750 

Fly  Creek  at  Pompeys  Pillar 

B 

7 

0 

0 

MFS 

06287000 

Bighorn  River  near  St.  Xavier 

B 

7 

0 

0 

MFS 

06289000 

Little  Bighorn  at  state  line,  near  Wyola 

B 

7 

MFS 

06290500 

Little  Bighorn  River  below  Pass  Creek,  near  Wyola 

B 

7 

MFS 

06291000 

Owl  Creek  near  Lodge  Grass 

B 

7 

MFS 

06294700 

Bighorn  River  at  Bighorn 

B 

7 

7 

9 

7 

0 

NASQAN 

06294940 

Sarpy  Creek  near  Hysham 

B 

7 

7 

7 

7 

BLM 

06294980 

East  Fork  Armells  Creek  near  Colstrip 

B 

7 

7 

7 

7 

BLM 

06294995 

Arraells  Creek  near  Forsyth 

B 

7 

7 

7 

7 

BLM 

06295000 

Yellowstone  River  at  Forsyth 

B 

7 

0 

7 

7 

EPA 

06295113 

Rosebud  Creek  at  reservation  boundary,  near  Kirbv 

B 

7 

7 

7 

7 

BLM 

06295250 

Rosebud  Creek  near  Colstrip 

B 

7 

7 

7 

7 

BLM 

06295380 

Cow  Creek  near  Colstrip 

B 

7 

7 

7 

7 

BLM 

06295420 

Snider  Creek  near  Brandenberg 

B 

7 

7 

7 

7 

BLM 

06296003 

Rosebud  Creek  at  mouth,  near  Rosebud 

B 

7 

7 

0 

0 

BLM 

06296120 

Yellowstone  River  near  Miles  City 

B 

7 

7 

0 ! 

0 

MFS 

0 Once-daily,  continuous 

1 Once-daily,  seasonal 

2 Twice-daily,  continuous 

3 Weekly 

Semi-monthly 


5 Quarterly 

6 Monthly-seasonal 

7 Monthly 

8 Miscellaneous 

9 Continuous  records 


A- 2 


10-1-70 


WATER  QUALITY  STATIONS  - MONTANA  19R0  WATER  YEAR 


STATION 

number 


STATION  NAME 


06306100 

06306300 

05306900 

06307500 

0630752S 

Squirrel  Creek  near  Decker  | 
longue  River  (§  state  line  near  Decker  ' i 
Spring  Creek  near  Decker  j 
Tongue  River  Q Tongue  River  dam,  near  Decker  ! 
Prairie  Doe  Creek  near  Birnev  ’ ' 

r 

B i 
?.  1 

3 1 

-f 

7 i 

-1 

/ 

7 i 
7 1 

1 

1 

1 

7 i 

7 i 
7 ' 

7 i 
! 

1 

1 

1 

7i 
7 1 
7 , 
7 i 

1 

“I  • 
/ 1 

BLM 

V.’Y 

V ’ '1 

BLM 

:-lFS 

06307540 

Hanging  Woman  Creek  at  state  line,  near  Otter  | 

B 

7| 

7 

^ 1 

1 

1 

7 i 

BLM 

06307545 

Waddle  Creek  near  Otter  j 

B 

7! 

7 

7 

7 1 

BLM 

05307550 

Trail  Creek  near  Otter  1 

B 

7 i 

7 1 

7 i 

1 

7 1 

BLM 

06307560 

East  Trail  Creek  near  Otter  i 

B 

7 i 

7 

7 i 

7 i 

BLM 

06307563 

Corral  Creek  near  Otter  ’ 

B 

I 

7 i 

1 

7 

f 

7 1 

7 ' 

BLM 

06307567 

Horse  Creek  near  Birnev 

““  ■ T 

B 

• ' • -T 

7 

7 

7 1 

7 ^ 

BLM 

06307570 

Hanging  Woman  Creek  below  Horse  Creek,  near  Birney 

B 

7 

7 

7 

7 1 

BLM 

06307600 

Hanging  Woman  Creek  near  Birney 

B 

7 

7 

7! 

7 i 

BLM 

06307616 

Tongue  River  at  Birney  Day  School  Bridge,  near  Birney 

B 

7 

7 

7 

7 ' 

EPA 

06307665 

Otter  Creek  near  Otter 

b' 

7 

7 

7 

7 i 

BLM 

06307717 

Otter  Creek  below  Fifteenmile  Creek,  near  Otter 

B 

7 

• 

7 

7 

1 

• r 

7 * 

BLM 

06307735 

Home  Creek  near  Ashland 

B 

7 

7 

7 

7 1 

BLM 

06307740 

Otter  Creek  at  Ashland 

B 

7 

7 

7 

7 : 

BLM 

06307830 

Tongue  River  below  Brandenberg  Bridge,  near  Ashland 

B 

7 

0 

0 

7 1 

BLM 

06308400 

Pumpkin  Creek  near  Miles  Citv 

B 

7 

7 

7 

7 ' 

BLM 

06308500 

Tongue  River  at  Miles  City 

B 

7 

0 

Q 

7 

0 

NAS Q AN 

06309000 

Yellowstone  River  at  Miles  City 

B 

9 

F/G 

06309079 

Muster  Creek  near  Kinsey 

C 

6 

6 

6 

6 

6 

USGS 

06309145 

Custer  Creek  near  Kinsey 

C 

6 

6 

6 

6 

6 

USGS 

06326300 

Mizpah  Creek  near  Mizpah 

B 

7 

7 

7 

7 

BLM 

06326500 

Powder  River  near  Locate 

B 

7 

0 

0 

7 

0 

NASQAN 

06326507 

Locate  Creek  near  Ismay 

B 

■7 

/ 

7 

7 

7 

BLM 

06326520 

Powder  River  at  mouth,  near  Terry 

B 

9 

F/G 

06326530 

Yellowstone  River  near  Terry 

B 

7 

7 

7 

EPA 

06326555 

Cherrv  Creek  near  Terry 

B 

7 

7 

7 

7 

ELM 

06326600 

O'Fallon  Creek  near  Ismay 

C 

7 

7 

7 

7 

7 

USGS 

05326953 

Clear  Creek  near  HOyt 

C 

6 

6 

6 

6 

6 

USGS 

06326995 

Upper  Sevenmile  Creek  near  Lindsay 

c 

6 

6 

6 

6 

USGS 

96327350 

Glendive  Creek  near  Glendive 

F 

7 

7 

7 

7 

BLM 

06328000 

Deer  Creek  near  Glendive 

C 

6 

6 

6 

6 

6 

USGS 

06329000 

Cottonwood  Creek  near  Intake 

F 

7 

7 

7 

7 

BLM 

06329500 

Yellowstone  River  near  Sidney 

p 

7 

0 

9 

7 

0 

cor/na; 

06336500 

Beaver  Creek  at  Wibaux 

F 

7 

1 7 

7 

7 

MFS 

0 

1 

2 

3 

4 


Once-daily,  continuous 
Once-daily,  seasonal 
Twice-daily,  continuous 
Weekly 
Semi-monthly 


5 Quarterly 

6 Monthly-seasonal 

7 Monthly 

8 Miscellaneous 

9 Continuous  records 


WATER  QUALITY  STATION'S  - MONTANA  1980  WATER  YEAR 


STATION 


WI^7J7fJ/Wj 


12300110  Lake  Kgocanusa  at  international  boundary 

K 

i 4 

4 

4 

r — ’ • 

CORP 

12301300  Tobacco  River  near  Eureka 

K 

1 9 

CORP 

123C1330  Lake  Roocanusa  at  Tenmiie  Creek  near  Libby 

r' 

i - 

/, 

—r 

-J. 

COR? 

12301919  Lake  Koocanusa  at  Forebay  near  Libby 

K 

4 

4 

4 

4 

CORP 

12301933  Kootenai  River  belov?  Libby  dam,  near  Libby 

4 

4 

4 

CORP 

12302055  Fisher  River  near  Libby 

K 

9 

CORP 

12304500  Yaak  River  near  Troy 

K 

9 

CORP  1 

12324200  Clark  Fork  at  Deerlodge 

II 

9 

F/G  ' 

12331900  Clark  Fork  near  Clinton 

H 

9 

F/G 

12334510  Rock  Creek  near  Clinton 

H 

9 

F/G 

12340500  Clark  Fork  abc.ve  Missoula 

K 

9 

F/G 

12353000  Clark  Fork  below  Missoula 

K 

7 

7 

9 

7 

0 

NASQAN 

12355000  Flathead  River  at  Flathead,  British  Columbia 

K 

7 

7 

9 

7 

0 

NASQAN 

12355500  North  Fork  Flathead  River  near  Columbia  Falls 

K 

9 

F/G 

12362500  South  Fork  Flathead  River  near  Columbia  Falls 

K 

9 

F/G 

12363000  Flathead  River  at  Columbia  Falls 

K 

7 

7 

9 

7 

0 

NASQAN 

12365000  Stillwater  River  near  Whitefish 

K 

9 

F/G 

12365800  Swift  Creek  near  IThitefish 

K 

9 

F/G 

12366000  ^-/hitefish  River  near  Kalispell 

K 

9 

F/G 

12372000  Flathead  River  near  Poison 

K 

9 

F/G 

455936108102200  Huntley  Project  Drain  #7  near-Worden 

B 

7 

7 

7 

MF 

482250107391001  Lake  Bowdoin  near  Malta 

F 

8 

8 

MFS 

0 Once-daily 

1 Once-daily,  seasonal 

2 Twice-daily,  continuous 

3 Weekly 

4 Semi-monthly 


5 Quarterly 

6 Monthly-seasonal 

7 Monthly 

8 Miscellaneous 

9 Continuous  records 


’’Park  Lake 

H 

5 

5 

5 

St.H 

^Holland  Lake 

H 

5 

5 

5 

St.H 

06040300 

*Jack  Creek  near  Ennis 

H 

7 

7 

7 

7 

St.H 

06077000 

’'sheep  Creek  near  ITnite  Suphur 

Springs 

H 

7 

7 

7 

7 

St.H 

12335500 

’'Nevada  Creek  above  reservoir, 

near  Finn 

H 

7 

7 

7 

/ 

St.H 

12346500 

*Skalkaho  Creek  near  Hamilton 

H 

7 

7 

7 

7 

St.H 

12355350 

*Big  Creek  at  Big  Creek  Ranger 

Station,  near  Columbia 

Falls 

K 

7 

7 

7 

7 

St.H 

* Stations  set  up  to  monitor  the  water  quality  impacts  associated  with  ash  fallout 
from  the  Nfount  St.  Helens  volcanic  eruption. 
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Appendix  E. 


Montana  Water  Quality 
'anac;ement  Planning  Basins 


:g'ic  Units 

Included  in  Stat-s 

of  Montana  V/ater 

nent  Planni 

ng  Basins 

Old 

Nev 

1 

G.S.  Basin 

U.S.G.S. 

divisions 

Cataloging  Units 

Major  Stream  Segment 

40T 

10010001 

Belly 

10010002 

St.  Mary 

41A 

10020001 

P.ed  Rock 

41B 

10020002 

Beaverl'.ead 

41C 

10020003 

Ruby 

41D 

10020004 

Big  Hole 

41G 

10020005 

Jefferson 

4 IE 

10020006 

Boulder 

41F 

10020007 

Madison 

41H 

10020008 

Gallatin 

411 

10030101 

Upper  Missouri 

41QJ 

10030102 

Lower  Upper  Missouri 

41U 

1 f 

M M ■ M 

41Q 

f ! 

If  If  M 

10030105 

Belt 

41J 

10030103 

Smith 

41K 

10030104 

Sun 

4LM 

10030201 

Two  Medicine 

41L 

10030202 

Cut  Bank 

4 IP 

10030203 

Marias 

4 IN 

10030204 

IVillow 

410 

10030205 

Teton 

4 IT 

10040101 

Bullwhacker-Dog . 

41R 

10040102 

.Arrow 

41S 

10040103 

Judith 

40EJ 

10040104 

Fort  Peck  Reservoir 

40E 

1 f 

ft  If  f ? 

40D 

10040105 

Big  Dry 

10040106 

Little  Dry 

40A 

10040201 

Upper  Musselshell 

40  C 

10040202 

Middle  Musselshell 

10040205 

Lower  Musselshell 

4 OB 

10040203 

Flatwillow 

10040204 

Box  Elder 

40F 

10050001 

Milk  Headwaters 

10050002 

Upper  Milk 

10050003 

Wild  Horse  Lake 

40J 

10050004 

Middle  ^;ilk 

10050007 

Lodge 

10050008 

Battle 

10050010 

Cottonwood 

40H 

10050005 

Big  Sandy 

40G 

10050006 

Sage 

401 

10050009 

Peoples 

40  K 

10050011 

Vdiiteivater 

. Mary 

Jpper  Missouri  Tributaries 


'lissouri- Sun- Smith 


•lari  as 


Middle  Missouri 


Musselshell 


!'lilk 
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Montana  Ivater  Quality 
Management  Planning  Basins 

Old  1 

U.S.G.S.  Basin 
Subdivisions 

New 

U.S.G.S. 

Cataloging  Units 

Milk  (continued) 

400 

1 

10050012 

10050016 

40L 

10050013 

40M 

10050014 

40N 

10050015 

Lower  Missouri 

40S 

10060001 

10060005 

40P 

10060002 

40Q 

10060003 

10060004 

40R 

10060006 

10060007 

Upper  Yellowstone 

43B 

10070001 

10070002 

43BJ 

1 1 

43BV 

T I 

43A 

10070003 

43QJ 

10070004 

43C 

10070005 

43D 

10070006 

Middle  Yellovvstone 

43Q 

10070007 

43E 

' 10070008 

43P 

10080010 

10080015 

43N 

10080014 

430 

10080016 

42B 

10090101 

42C 

10090102 

42A 

10100003 

42KJ 

10100002 

10100001 

Lower  Yellowstone 

42K 

1 1 

421 

10090208 

42J 

10090207 

10090209 

10090210 

42M 

10100004 

42L 

10100005 

Little  Missouri 

39F 

10110201 

39FJ 

1 I 

39E 

10110202 

39H 

10110203 

39G 

10110204 

38H 

10120202 

Kootenai 

76D 

17010101 

17010104 

76B 

17010103 

17010105 

76C 

17010102 

B-2 


Major  Stream  Segments 

Lovver  Milk 

Porcupine 

Frendman 

Beaver 

Rock 

Prairie  Elk-lvblf 
Cliarlie- Little  Muddy 
Red\srater 
Poplar 

West  Fork  Poplar 
Big  I'kiddy 

Brusl:  Lake  Closed  Basin 
Yellowstone  Headwaters 
Upper  Yellowstone 

T f It 

M M 

Shields 

Middle  Upper  Yellowstone 
Stillwater 

Clark's  Fork  Yellowstone 
Lower  Upper  Yellowstone 
Pryor 

Bighorn  Lake 
Lower  Bighorn 
Shoshone 
Little  Bighorn 
Upper  Tongue 
Lower  Tongue 
Rosebud 
Big  Porcupine 

Lower  Yellowstone  - Sunday 
(excluding  Sunday  Cr.) 
Lower  Yellowstone  - Sunday 
(Sunday  Cr.  portion) 

Little  Powder 
Middle  Powder 
Lower  Povder 
Mizpah 

Lower  Yellowstone 
O' Fallon 

Upper  Little  Missouri 

If  IT  It 

Box elder 

Middle  Little  Missouri 
Beaver 

Lower  Belle  Fourche 

Upper  Kootenai 

Lower  Kootenai 

Yaak 

Moyie 

Fisher 


Montana  Water  Quality 
MuUiagement  Planning;  Basins 

Old 

U.S.G.S.  Basin 
Subdivisions 

New 

U.S.G.S. 

Cataloging  Units 

Jpper  Clark  Fork 

760 

17010201 

76E 

17010202 

76GJ 

r T 

76F 

17010203 

•Lower  Clark  Fork 

76H 

17010204 

76H 

17010205 

76L 

17010212 

76N 

17010215 

Flathead 

76LJ 

17010206 

17010208 

17010210 

761 

17010207 

76J 

17010209 

76K 

17010211 

B-5 


Major  Stream  Segnents 


Upper  Clark  Fork 
Flint-Rock 

M t f 

Blackfoot 
Middle  Clark  Fork 
Bitterroot 
Lower  Flathead 
Lower  Clark  Fork 
North  Fork  Flathead 
Flathead  Lake 
Stillwater 

Middle  Fork  Flathead 
South  Fork  Flathead 
Swan 
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